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Geared Hoisting Engines. 





We give on this page and on page 2 three 
views of a pair of geared hoisting engines 
recently put in operation at one of the 
mines of Senator Davis and James G. Blaine, 
in Western Virginia. These engines are 
designed for hoisting coal out of deep min- 
ing "shafts; the depth of shaft in this case 
being over two hundred feet, and it is ex- 
pected that these .engines will hoist any- 
where from sixteen hundred to two thousand 
tons in ten hours. 

The cylinders are 16 inches in diameter, 
80 inches stroke; they stand 8 feet apart be- 
tween their centers, and are connected to 
one engine shaft with heavy disk balanced 
cranks set at right angles. The connecting 
rods and valve rods are made of hammered 
steel, and their boxes are lined with phos- 
phor bronze. The pistons have self-adjust- 
ing packing rings. The bearings of the 
crosshead are comparatively Jong and wide; 
and the wrist pins are large. The steam is 
distributed by a link motion of the usual de- 
sign. A heavy pinion fitted onto the engine 
shaft engages with a master gear 10 feet in 
diameter, 14 inch face, the pitch being 33 
inches. The master wheel is firmly keyed 
to the center of a large steel drum shaft, 
which carries two winding drums 8 feet di 


NEW YORK, THURSDAY, DECEMBER 10, 1891. 


CopyRieut 1891, By AMERICAN MACHINIST PUBLISHING COMPANY. 


| the severe service to which engines of this 


class are subjected. 
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GEARED Hoisting ENGINES.—SEE PAGE 2. 
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at Water- | 


| 
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They are used in making heavy ordnance, 
hoops for built-up guns being bored and 


turned on them. Six of the mills swing 5 


We present herewith an engraving giving | feet diameter, the remaining two, 6 feet 


diameter. The fact that eight boring-mills 


of the same design are used in the same 


| establishment is not, of course, in itself, so 
| very remarkable, but the fact that the au- 


thorities were able, owing to the arrange- 


;ment of the shop and the character of the 


| 
| 
| 
| 


ameter and of sufficient width to take a 14-/|speciaity of building hoisting and haulage a view of what is perhaps the most remark- 
inch steel wire rope of a length to hoist two engines for coal ore, in mines, on tramways able display of boring and turning-mills to 


hundred and fifty feet. 


in one 
piece, and 
bored out 
to a good 
fit on the 
shaft and 
keyed to it 
with two 
keys. The 


drum shaft 
runsin four 
heavy bear- 








ings lined 
with  bab- 
bitt metal 


of the best 
quality. 


The eD- 
gines and 
drums are 


operated 
entirely 
from a po- 
sition _be- 
hind the 
three levers 
and 
rantsshown 
in the plan. 
One of the 
levers oper- 
ates the 
throttle 
valve, one 
the links, 
and one the 
brakes. 
Ample , 
provisions 


quad- 


Each drum is made! 


and other services. 


be seen in this country. 
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The engraving was 





have been 
made for 
removing the foundation bolts, should it be 
necessary at any time to do so. The engines 


are very strongly built and well put to- nearly 
gether, soas to be durable, and suitable for ' which patents are granted. 


30RING 


AND TURNING-MILLS AT WATERVLIET ARSENAL, 





The Astor Library contains a full set of the | made from a photograph taken at the Water- 


patent 


of Hamilton, Ohio, about a year ago. 





specifications of this country, and of | vliet Arsenal, West Troy, N. Y., the machines 
or quite all European countries in | having been put in by the Niles Tool Works, 


work to be done, to place the machines 


| together in a row, as here seen, makes of 


them a display which is admired by every 
one interested in machine tools and shops. 
_ i.e 

Two new alloys for making boring and 
cutting tools have been invented in England. 
The metal equals steel in hardness and tem 
| per, and does not lose its temper when heat. 
ed by friction. The alloys consist of pig- 
iron, ferro-manganese, chromium and tung- 
sten in proper proportions, melted together 
in erucibles under stick charcoal 
cined borax. 


and c¢al- 
This compound is then re-melt- 
ed with bar-iron, and proportions of nickel, 
| copper and aluminum are added. 
| cast in sand molds. 


It is then 





“_>-——— 
| It is now proposed to connect Sweden and 
Denmark by a tunnel through the Oeresund. 
Through, not under it, a huge iron pipe, big 
}enough for passenger trains to run in, is to 
be laid from Elsinore to Helsingborg, two 
{ English miles, on hollow iron pillars filled 
with 
crete. 


con- 
It is 
proposed to 


so balance 
the weight 
of the pipe 
with the 
displaced 
of 
that 
pillars 
have 


mass 
water 
the 
will 
hardly any 
burden to 


carry. The 
tunnel is 
to be laid 


so deep as 


to be secure 


from. the 
action of 
the waves 


and out of 
the reach of 
the biggest 
ships. One 
danger will 
remain, 
however, 
against 
which the 
skill of the 
engineers 


= f 4 ; 
uly | 
a y 


can provide 
protec- 


Ij no 


tion — the 


peril from 
a sinking 
wreck. 
Should 
such a one 
strike the tunnel it would be all up with it, 
and with anything that happened to be en 
route between the two coasts, in an instant. 
The cost of the tunnel is put at £800,000. 


AMERICAN 








MACHINIST 





[DEcEMBER 10, 1891 


















Proceedings of the Mechanical Section 
of the American Association for 
the Advancement of Science. 


WASHINGTON MEETING. 


ADDRESS BY THOMAS GRAY, VICE- 
PRESIDENT—SCIENTIFIC EDUCATION 


OF MECHANICAL ENGINEERS, 


PROF, 


Professor Gray discussed the various prob 
lems of mechanical science, which are at pres- 
ent the basis of the instruction of students in 
technical schools, pointing out that many 
of them were ill-fitted to prepare the student 
for practical work, and that there is room 
for much improvement in economizing the 
time of the student by concentrating his 
attention on more practical exercises, having 
a direct bearing on the advance of the pro- 
fession of engineering, while yet of a thor- 
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special object of the experiments was te 
determine whether any difference in econo- 
my resulted from the use of a given amount 
of injection water introduced into the com- 
pressing cylinder, as a solid stream, and as 
atomized spray, respectively. The experi- 
ments, however, covered the use of a water 
jacket also. 

American practice has shown that the use 
of a solid jet of injection water, forced into 
the compressing cylinder during compres- 
sion of the air, results in maintaining the 
temperature of the air at the outlet from the 
compressor at about 90° Fahr. for 90 pounds 
pressure. But such 
practice fail to establish any sensible saving 
of power due to the water injected, as the 
compression curve coincides practically with 
curve, or the curve which 


indicator cards from 


the adiabatic 


corresponds to the work necessary to be ex- 





from the fact that the outlet temperature of 
the compressed air was maintained as low 
as 90° Fahr. It was therefore thought de- 
sirable to copy the conditions of Colladon’s 
atomized spray injection, and determine 
whether it is a fact that the cooling in 
fluence of water in this form is superior, 
from an economical standpoint, to the use 
of a solid jet. 

The arrangements for the experiments 
were as follows: An 8x12 horizontal air 
compressor, having a water jacket about 
the barrel of the cylinder, was fitted witha 
piston having a cupped leather packing, so 
as to be perfectly tight as regards leakage. 
The compressor was run single-acting, so 
that there would be but one set of inlet and 
outlet valves to keep in order. The com- 
pressed air was delivered into a seamless 
steel tank of 70 cubic feet capacity, pro- 








manner as is probably possible. The quan- 
tity of water injected was determined by 
draining the air as it left the compressor. 
The delivery pipe was made to drop verti- 
cally so as to form a trap, and the water 
was drawn out steadily during an experi- 
ment, the level of the water in the trap 
being maintained at a fixed’ point by means 
of a water glass. What little water was 
carried over with the air into the receiving 
tank was drained from the latterZafter it 
had stood for several hours, but it was 
found that the water thus entrained was 
an insignificant fraction of the total amount 
used. The experiments were! confined to 
the following conditions : 

1. 60 pounds pressure and 60 revolutions 
per minute. 

2. 60 pounds pressure and 100 revolutions 
per minute. 
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number of 


A 
specific problems were cited as examples of 
profitable exercises for students, arising out 


oughly scientific character. 


of the subjects of strength of materials, 
testing of structures and machines, and the 
measurement of power by improved meth 
ods, largely originating with Prof. Gray, all 
of which were discussed at length. 


ECONOMY ATTAINABLE BY THE 
OF WATER AS ATOMIZED SPRAY 


CYLINDERS, 


MAXIMUM 
INJECTION 
INTO AIR-COMPRESSING 
T. 


BY F. 
GAUSE AND A, POST, 


This paper consisted of a report of the 


results of experiments made on an 8x12 
Rand air compressor at the Stevens Insti 
tute, Hoboken. In the absence of the 


writers, it was presented by Prof. J. E. 
Denton, by means of lantern views of indi 
The 


cator cards given in Figs. 1 to 15. 



































pressure’and 6) revolutions 
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GEARED HorstTinG ENGINES.—SEE PAGE 1. 
pended in compressing air without any! vided with double valves, so that when 3. 100 pounds 
abstraction of heat from the latter. The) filled with compressed air the contents could per minute. 


impression prevails, however, that if the 
an 


water is injected as atomized spray 
instead of as a solid jet, the compression 
would lie the Marriotte 
curve, and power be saved, the belief being 
that the solid jet of 


to absorb the heat in the air until the com- 


curve nearer ta 


water does not begin 


pression is completed, and the air is being 
ejected from the cylinder ; 
whereas, the atomized spray is supposed 
to be able to absorb the heat of the air to 
a sensible degree during the whole period 
Monsieur Colladon 


compressing 


used 
an atomized spray injection in the com- 
the St. Gothard Tunnel, and 
is credited with having saved power during 


of compression, 


pressors at 


compression ; but historians of bis practice 


exhibit no indicator cards, and argue solely 


be allowed to cool without any leakage, to 
a temperature, and thereby the 
weight of air delivered be determined. The 
atomized water jet was formed by causing 
three streams of water about , inch diam- 
collide with each other as they 
tlowed into the compressing cylinder. The 
water supplying the jet was drawn froma 
large tank under 200 pounds pressure per 
square inch. The highest pressure of air 
100 pounds inch. The 
volume of spray caused by the three jets, 
when unrestricted, was equivalent to a cone 
having a base about 20 inches diameter and 
30 inches high, as shown by Fig. 15. It is 
evident, therefore, that, when confined to 
the volume of the compressing cylinder, the 
spray permeated the air in as thorough a 


uniform 


eter to 


was per square 





4. 100 pounds pressure and 100 revolu- 
tions per minute. 

Some of the average results are shown by 
the accompanying diagrams, which are 
selected to cover the use of about the same 
quantity of water used in the jacket, as a 
solid jet, and as atomized spray respective- 
ly. 

Referring to Fig. 1, the outer compres- 
sion curve A B represents the adiabatic 
curve for dry air, that is, the curve which 
the compression would cause if all of the 
heat created accumulated without loss. 
The A C represents the Marriotte 
curve, which would be formed with dry air 
if heat was abstracted so thoroughly that 
the temperature did not rise above that of 
| the atmosphere. The actual curve must 


curve 
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lie between these two. The nearer the 
actual curve approaches the curve A (, the 
less the expense of power to compress the 
air, and for about the pressures used the 
possible saving by cooling would be 25 per 


cent, of the power corresponding to a com- | 


pression curve like A B. To define the lo- 
cation of the actual curve, there is given the 
value of exponent 7 in the formula 
pe" = constant, 

which would fit the actual curve. If 7 has 
a value of 1, the curveis A C; if m has a 
value of 1,4,, the curve is A B. The saving 
of power corresponding to intermediate 
curves is about as follows: 


Work of Compression. 


Value of Exponent 7. That for A ( being unity. 
1.0 


1.4 

1.35 0.977 
13 0 9388 
1.25 0.915 
1.2 O.886 
1.15 0.850 
1.0 0.750 


The data is as yet not entirely analyzed, 
but the principal results for the conditions 
shown by the cards may be summarized as 
shown in table below : 

It is evident from these results that the 
spray reduces the exponent of the com- 
pression curve to a very sensible extent, and 
enables about one-third of the possible 
saving corresponding to the Marriotte curve 


Oo 


Spray 6}, lbs, per iin, 
Pressure 60 Ibs, 
Revolutions 60 

Air per rer, O30 cust, 
Clearance \4 per cent, 
Temp, outlet 9) Fahr. 
Exponent 1,25 





Jacket 64 Ibs, per min, 
Pressure 60 lbs), 
Revolutions 60 
Air perrer, 2? en /t. 
Clearance 44 per cent, 
Temp, outlet 220° Fahr, 





Exponent 1,35 


Spray 644 lbs, per min, 









Pressure 60 Ibs, 
Revolutions 100 
Air per rer, 0,30 eu ft, 
Clearance *4 per cent, 
Temp, outlet 101° Fahr. 


Exponent 1,27 


Jacket 644 lbs, per min. 
Pressure 60 lbs, 
Revolutions 100 
Air per rev, 0,29 eu st. 
Clearance bg per ce 
270) Fahr. 
Exponent 1,37 


nt, 


Temp, outlet 


a} 





Fig. 7. 


to be realized. The figures also confirm the 
general result of previous experiments made 
on compressors in service, but under less 
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Sh ~ | > 
_ ot j= jos 
ae __ | 
1 | 60 | 60 0.3 per rev. 14%) 90°| 6146)*S 1 25 332 
2 60 | 60 03 we 46%! 90°| F |.Jt 1 35) 8% 
3 60 | 60 16% 220°! 64g).J 1.35 8% 
4\| 60; 60 027 “ 49% 238°) 1.8)J 1 35) 8% 
5 | 60 100 0.3 40% 161°) 644|S_ 1.27 8026 
6 | 60 100 0.28 4% 102°| Bhe|Jt 1 34 10? 
7 60 100 0.2 46%) 270°| Bo! J 1.37) 5% 
8 60 100 0 27 l% 284°) 264|.J 1.33)14% 
9 100 100 029 * %1101°| & j|J¢ 1.38) 3% 
10 100 100 0.3 &s 16%! 95°|10 |S 1.26/32% 
11 100 |100 0.28 * 16% |302°]12 |. 1.89) 2% 
12 100 |100 0.26 : 14°°\386°' 3 IJ 1.35) 8% 
*S = Spray. 
Jt Solid Jet. 


J = Jacket. 
favorable circumstances for accuracy; name- 
ly, that a solid jet, while reducing the 
temperature to practically the same level as 


| 


| the spray, does not appreciably save power 


| more than does a jacket, which permits the 
outlet temperature to remain 200 or more 
| degrees higher. It is also evident that in- 
| dicator cards taken in practical service may 
| have an accidental variation of exponent 
| amounting to at least 0.03, a fact which 
}explains how many cards in existence ap- 
parently show no saving in compression 
between a solid jet and a jacket, since such 
saving is evidently confined to about 0.02 





1, jet 7 lbs, per min, 
Pressure 60 lbs, 


Revolutions 60 






Aur per rer, 0,30 eu ft, 
Clearance }4 per cent, 
Temp, outlet 90° Fahr. 


Exponent 1,35 


Jacket 18 lbs, per min, 
Pressure 60 Ibs, 
Revolutions 60 

Air per rev, 0,27 enJt, 
Clearance 4 per cent, 
Temp, outlet 238° Fahr. 


Se ~ a Exponent 1,35 


L, jet 644 lbs, per min, 


i '\ PN Pressure 60 lbs, 








Revolutions 100 

Aur per rev, 0,28 eu ft. 
Clearance 4 per cent, 
Temp, outlet 102° Fahr 
Exponent 1,34 


Jacket 2+, lbs, per min, 
Pressure 60 lbs, 
Revolutions 100 #» 


Air per rev, 0,27 cu.ft. 

Clearance 4 per cent, 
Temp, outlet 284 Fahr. 
Exponent 1,53 





Fig. 8. 


units in the exponent value, or to about 4 
per cent. of the adiabatic work. It is not 
probable that so perfect an arrangement of 
spray as here used could be maintained in 
practice. Also, experience has shown that 
cylinders are liable to serious deterioration 
by the injection of water not perfectly free 
of all sediment. Consequently the use of 
a jacket, which will maintain the cylinder 
walls cool enough for good lubrication pur- 
poses, but which is not intended to effect 
any saving of power, represents the most 
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sensible, and, on the whole, the best practi- | 


cable plan for pressures not exceeding 100 
pounds. 

Test No. 4 compared with No. 3, and No. 
8 with No. 7, and No. 12 with No. 11, tak- 
ing into account accidental errors in the 
exponent, show that large variations in the 
amount of 
jacket, cause no important changes in the 
temperature or of 


economy. Variations 


|reduced by leakage before 


water circulated through the | 


speed, however, in the case of the jacket, | 


greatly influence the temperature of the 
outlet air without any variation of pressure. 
The amount of injection water used by 
Colladon at the St. Gothard Tunnel corre- 
sponds to about 3+ pounds per minute for 
60 revolutions. Hence the here 
shown with 6$ pounds of water is probably 


economy 


| 


The 


superior to that obtained by Colladon. 
delivery of air shown in Column 8 averages 
about 6 per cent. less than the piston dis- 
placement, corrected for clearance and im- 
perfect admission, in the case of the jet 
and spray, and about 8 per cent. in the 
case of the jacket. The expansion of the 
air in the clearance spaces is shown, by 


the cards, to be annulled in the case of 
the spray and jet. Increasing the clear- 
ance space, as shown in Card, Fig. 12, 


3 


| 
| greatest fall of pressure aseribable to the 
|leakage of the outlet valves was about 10 


pounds in 10 minutes, which was thought 
to represent the best possible result, as the 


| valves were carefully ground to their seats 


until by repeated trials 
ment was impracticable. To test the leak- 
of the and inlet valves, the 
compressor was turned over by hand through 
a fraction of a stroke, so as to create a 
pressure equal to about the maximum used, 
and then the piston was blocked, and the 
fall of pressure noted per unit of time with 
a valve closed on the outlet pipe. In the 
case of the test affording cards in Figs. 13 
and 14 the pressure fell so rapidly that it 
was all Jost in a few seconds. But in the 
of all the other cards about three 
minutes were required to cause a loss of 30 
pounds. of repre- 


further improve- 


age 


piston 


case 


This amount leakage 

















loss of about 
|cubie foot 


sents a one hundredth of 


per minute, which was an in 


a 


significant factor, as the average amount 
of air compressed at atmospheric pressure 
at the lowest revolution was about 20 cubic 
feet per minute. 

The total area of opening of the outlet 
valves was 14 per cent. of the piston area, 
and that of the inlet valves 6 per cent. Only 








18 ‘two out of the four inlet valves were used, 
. 
f f 
cS sine ae 
Roa wit Wath 
Ha | Ba | " \! st 
H We \ N_ Solid }4 jet 8 lbs, per min. \ V Spray 10 lbs, per min, 
, Pressure 100 Ths i ’ Pressure 100 Ibs 
» | : ' ‘ x 
' Revolutions 100 ‘ Baentitinns 100 
' Air per rev, 0,29 cu.ft 4 ‘ Air per rev, 0.30 eust 
Clearance 4 per cent, H ‘ Clearance \% per cent, 
I . 
Temp, outlet 101° Fahr iH \ Temp, outlet 95° Fahr. 
‘ 
Exponent 1,38 \t Xe AEN Exponent 1,26 
! ~ 
if Sa 
I mc ee 
: te Pig, 
' : ig 
i ~ oe 
' coo = 
— | - = Se -—, 
i 
Fig. 9. Fig. 10. 
i \ | 
' ' | ‘ 
\ | 
fe Wty \ Bi M Jacket water 3 lbs, per min, 
) r to " ‘ 
ry \, ¥ Jacket 12 lbs, per min, Pressure 100 tbs, 
H \ Pressure 100 lbs, Revolutions 100 
4 Revolutions 100 ' , 
H ' Aur per rev, (), ‘ cust, 
, rev’ 2S cus . 
k Air per rev, 0,28 cust, : Excessive Clearance 1.505 
I Clearance 4 per cent, \ Temp, outlet 336 Fahr 
! Temp, outlet 302° Fahr. \ Exponent 1 
: Exponent 1,39 ' 
: 
1 | 
: \ *s 
‘ : =. . 
H ee eo Ae. 
lee | 
Amp esr Ler =e en, | a Ss 
Fig. 11 Fig. 1%. 
Lore rt ; . . ‘ . 
Preliminary run Preliminary run 
’ of . “ . 
oe Piston leaking. Piston leaking. 
4 
Jacket 2,13 lbs, per min, Bil 


Pressure 60 lbs, 


Revolutions 99 









q Air per rev, 0,22 eu,/t. 
‘ 

It \ Clearance % per cent, 
[ Temp, outlet 285° Fahr 
4 Exponent 1,30 

1) 

qi > 

4 = 

q ee 
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Fig. 13. 


sensibly influences the clearance expansion 


line, but the delivery of air is the same per | 
the | 


of for 
smaller amount of clearance. Cards, Figs. 
13 and 14, show the effect of considerable 
piston leakage. It will be observed that 


cent. piston displacement as 


the vertical line at the end of the ejection | 


inclines to the vertical, so as to be nearest 
to the latter at the bottom. 
by piston 


This is caused 
leakage, so that at the end of 
the stroke, instead of the clearance spaces 
remaining filled with air, at high pressure, 
until the piston recedes, they emptied them- 
the to 
the completion | 


selves, so as to allow pressure be 


The result is, that 
the delivery of air is only 0.22 cubic feet per 
revolution, which is about 380 per cent. less | 
than the displacement. The 
ponent of the curve is also about 0.05 units | 
lower than it The manner of | 
testing leakage was as follows. After each | 
experiment the compressor was stopped, | 
and the fall of pressure in the piping leading | 
the tank determined with- | 
out closing any valves between the tank end | 


| 
of the pipe and the compressor. Such fall | 


of the ejection stroke. 


piston ex- 


should be. 


to receiving 


of pressure represented the leakage of the | 
outlet valves of the compressor, | 
In all of the tests accepted as correct, the ! 


Jacket 2,18 lbs, per min. 


a 
| a, \ . Pressure 60 lhs, 
4 \ *) Revolutions 99 


\" x Air per rev, 0,22 eu ft, 
~ . 

oy \ Clearance le per ce nf, 
| . a 
h . ~ Temp, outlet 285° Fahr 

a ~~ Exponent 1,30 
~ 
4 —~ = 
t <a 
a 
ecemesuneesressers —_— 


Vig. 14, 


one being removed to make the indicator con 
nection, and another to connect the water jet. 


The measurements do not depend upon the 
proportion of valve opening, as they are 
based upon the actual pressures in the cylin 


| der which are given by the indicator cards. 


ON THE 


FRIGERATING 


VALUE OF CARBONIC ACID AS A RE 


AGENT, BY PROF, D. 8, JACOBUS, 


Carbonic acid is now employed to a limit 
ed extent in the production of artificial cold, 
The following theoretical comparison of its 
economy with that of ammonia, which has 
been abstracted from work done in’ pre 
paring a revision of Ledoux’s work on Ice 
Making Machines, may therefore be of inter 
est. 

The ordinary temperatures of the conden- 
sers of ice-making machines are but slightly 
lower than the critical temperature of car- 
bonic acid, so that its properties as a refrig 
erating agent lie between those of a vapor 
that is not brought near to its critical tem 
perature, such as ammonia, and a gas that is 
not liquefied, such as air. 

In the case of air no cooling is produced 
by simply passing it at a high pressure 
through an orifice, so that an expansion 
cylinder must be employed to produce a re- 


frigerating effect. 


In the case of ammonia, 
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4. 


the presence of an expansion cylinder has 
but little influence on the economy, the the 
oretical amount of saving effected thereby, 
when friction is disregarded, being only 
about seven per cent. This figure will be 
still further reduced if the effect of friction 
is included. 

The economy of carbonic acid is greatly 
reduced if the expansion cylinder is dis 
pensed with, and the condensed gas allowed 
to flow through a throttling cock, the loss 
being about 33 per cent. 

All machines, except those using air, dis- 
pense with the expansion cylinder, so that, 
in the following comparison between Car- 
bonic acid and ammonia, the liquid is as 
sumed to be expanded through a simple 
cock. Allowance is made in the calculation 
for the superheating that the gas experi- 
ences during compression, and the friction is 
taken at 15 per cent. of the net work of com- 
pression. 


Condenser. | Refrigerating Coils. 


| 
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A study of the table will make it evident 
that, while the greater density of carbonic 
acid vapor permits the compressing cylinder 
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than 100° higher than this point, say 488°. 
At 125 pounds pressure, which is the usual 
pressure with compound engines, the tem- 
perature of the steam is 353°, and at 150 
pounds, which is being adopted in many 
cases on compound and triple engines, the 
temperature of the steam is 366°. In the 


case of 125 pounds pressure the gases usually 


PLATE 


escape at 500°, and in most cases where it is 
desired to get the best resultson combustion 
of fucl, it is safe to say the gases will es- 
cape above 500°. By using an economizcr 
placed between the boilers and an ordinary 
chimney these gases can be cooled 200°, and 
not damage the working of the chimney if 





to be only about one-fourth the capacity 
necessary With ammonia per ton of re- 
frigerating effect, the pressures to be 
controlled are as high as 800 pounds 
per square inch, instead of about 120 
pounds with ammonia. As _ regards 
compactness or size of compressing cyl- 
inder, it offers the same advantage 
relatively to ammonia that the latter 
substance does with respect to sulphur 
dioxide. But the economy of working 
ammonia is about equal to that of sul- 
phur dioxide, so that the advantage of 
the smaller compressing cylinder can 
be set against the disadvantage of the 
higher pressures to be controlled with 
ammonia. But in the case of carbonic 
acid, not only must enormously greater 
pressures be controlled, but the econ- 
omy, or the pounds of ice effect per 
pound of coal, is 50 per cent. less than 
that of ammonia. There seems to be 
no ground, therefore, for seeking the 
use of carbonic acid gas as an improve- 
ment upon ammonia. 
(To be Continued.) 
= ee — 

Draught System and 

Economizer. 


Mechanical 


We present herewith an engraving 
showing the arrangement of system 
put into the plant of Messrs. Wallace & 
Sons, at Ansonia, Conn., by Mr. Gard- 
ner C. Hawkins, 8 Oliver street, Boston. 
The device is known as the Lowcock- 
Hawkins Economizer, and its object is 
to abstract from the products of com- 
bustion, just before they enter the chim- 
ney, all heat above 200° Fahr. Since this 
low temperature would prevent a chimney 
working properly, an exbaust fan is put in 
as shown, the result in many cases being a 
decided gain in economy. 

The philosophy of its action may be ex- 
plained in the following manner: The tem- 


WATER TUBE BOWER 
1000 HP. 





it is properly constructed, this heat being 
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operated by about 2 H. P., and the reduction 


of temperature of the gases with correspond- 
ing increase of temperature of water enter- 
ing the boilers results in very marked 
economy. 
i 
The Austrian Government has given or- 
ders to expel from all universi‘ies, and other 
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SHEAR. 


public educational institutions, any students 
or teachers who attend, or speak at, the 
meetings of oiganized workmen. 

———— 
Plate Shear. 


We give on this page an illustration of a 
machine recently brought out by the Long 
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WATER -TUBE BOILER 
500 HR 


WATER -TUBE BOILER 
SOOHP 
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jsupplied to the feed water. But as the 
satisfactory working of a chimney depends 
upon the temperature of the gases entering 
‘it, and it was desirable to cool them in some 
leases below the point at which a chimney 
| will work satisfactorily, the chimney is dis- 
pensed with and the fan substituted, this 
| being arranged so that the gases do not in 


perature of steam at 100 pounds pressure | terfere with its bearings, and it is found to 


being 338°, itis hardly possible to prevent 


the gases escaping to the chimney at less 





|run with very little expenditure of power, 
lthat in the 1,000 H. P. plant shown being 
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MrECHANICAL DRAUGHT SYSTEM. 








The cam shaft is of steel, running in 
bushed bearings, and the connections be- 
tween the cams and the slide are also of 
steel, bushed with gun metal. The shear 
blades are reversible, each having two cut- 
ting edges. 

The machine has an automatic hold-down 
to pinch the plate while it is being sheared, 
and has also an automatic stop mechanism 
which brings the shear to rest at any de- 
sired point of stroke. As shown in the il- 
lustration, the machine is arranged for being 
driven by belt, but is built with self-con- 
tained steam engine attached when this is 
desired. 

These machines are built in various sizes, 
our illustration being taken from a machine 
adapted for shearing steel up to one inch 
thick, and to cross-shear plates ten feet wide 
and under. The depth of throat or over- 
hang of the shear blades varies in different 
sizes from six inches to thirty-six inches, the 
greater overhang, of course, requiring very 
much greater weight in the machine. A 
machine with a thirty-six-inch throat will 
split thirty-six inches from the edge of a 
sheet of any length. 

——__-+-epe—_—_ 
Look to Your Flasks. 


The following information from Mr. Thomas 
Keenan, foreman of the Bagley & Sewell 
foundry, Watertown, N. Y., may prevent 
loss and annoyance to others engaged on this 
class of work. They had a large number of 
plates 14 inches x 7 inches x 3-16 of an inch 
to cast for sewing machines. At first it 
seemed impossible to cast these plates 
straight; they would be sprung and found to 
be thick on opposite corners, so that to plane 
a level surface on them for the face side of 
the sewing machine two corners of the plate 
would be planed almost toa feather edge. 
Of course all such castings were condemned 
before going to the machine shop. 

Mr. Keenan says they tried shaking out 
hot, turning them up on their edge, stacking 
them up as soon after they were poured as 
possible in a rack, twenty-five feet deep, and 
putting a heavy weight ontop of them, leav- 
ing them in the molds all night; but the 
result was the same in every instance. 
This annoyed and worried him so he 
would wake up through the night and 
try and think of some remedy. The 
plates were made in a snap flask, and 
one night the idea occurred to him that 
the flask might not be true on top. 
On examining the flask the next morn- 
ing he found it worn away on two cor- 
ners, and when the weight was put on 
the mold to pour it off it did not touch 
the mold at the corners where the cast- 
ing showed the thickest. The result 
was, when pouring the molds the press- 
ure of iron would force the sand up 
to the weight at these corners, and, 
while the strain was enough to make the 
casting unequal, it was not enough to 
‘run out,” or no doubt Mr. Keenan 
would have found the remedy sooner. 
A new iron-bound snap flask was made, 
and there was not one bad casting from 
that cause out of thousands that they 
made. The essential point in pouring 
snap flask work of this kind is to have 
the mold set level and a weight heavy 
enough to sustain the pressure bearing 
even over the top of the mold.—Journal 
of the Brotherhood of Machinery Molders. 

——_- oe —___—_ 

It is pretty well settled that a bridge 
will be built across the Hudson River, 
connecting New York and New Jersey. 
This is a great undertaking, and will, 
if carried out on the plans at present 
contemplated, greatly increase the mail 


& Allstatter Co., of Hamilton, Ohio, which | facilities between New York and the trains 


is designed for the shearing of heavy plates, 
such as used in boilers, ships, bridges or | 


structures of iron or steel. 


| ae : 
arriving and departing from the Jersey shore. 
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| Alloverthe world there is agitation about 


This is a table machine with an overhang | railroad accidents; but considering the great 


to the shear blades, and is adapted for split 


| 


|number of passengers carried by railroads, 


ting sheets or for cross cutting. The illus- | the loss of life is surprisingly low. 


tration clearly shows the general construc- 
tion of the machine, which, as will be | 
noticed, is very heavily proportioned and | tice sunk two fishing boats. 


powerfully geared, 


——— 

A British gunboat in her recent gun prac- 
Of course it 
| was all an accident. 

















DECEMBER 10, 1891] 





AMHRICAN 





A New Turret Drill Press. 


The accompanying engravings give per. 
spective and detail of a new drill 
press intended for manufacturing purposes, 
which embodies several new features worthy 
of attention. 

On a cabinet base—which is one-third the 
total height of the machine—is mounted a 
column, at the top of which is the mechan- 
ism for driving the spindles; there being six 
of these, any one of which may be brought 
into position to operate by revolving the tur- 
ret in which they are placed, and the 
arrangement is such that only the spindle 
which is in use is in motion. 

The arrangement of the mechanism 
made clear by the perspective engravings, 
which give two views of it, and the detail 
views, showing the internal arrangemeuts. 
The cone pulley at the side of the head is on 
a short shaft, at the other end of which 
there isa bevel gear made of rawhide, with 
the object of securing absolutely quiet run- 
ning. This rawhide gear engages with twe 
other gears, which, of course, thus revolve 
in opposite directions. One of these is cna 
shaft which passes through to the front of 
the turret, and carries the bevel friction 
wheel C. The other gear is on the end of a 
sleeve, the other end of which carries the | 
bevel friction wheel B, these two disks re- 
volving in opposite directions in contact 
with the smaller bevel wheels A, which are 
placed on the ends of the spindles. 

One effect of this arrangement is to very 
much increase the driving power, and also | 
to relieve the spindles from side pressure | 
due to the friction wheels, since the pressure | 
is balanced from opposite sides, and all the | 
pressure brought upon the friction wheels is 
made use of in driving the spindles. 

The turret revolves upon a_ trunnion 
which is independent of the shaft bearings, 
and eccentric to it, its center being sufli- 
ciently above that of the shafts on which 
the, bevel driving wheels are placed to dis 
connect from the larger wheels, all but the 
wheel which is on the spindle that is in 
position for work, and all others do not re- | 
volve except as they are successively 
brought into position to operate. The 
boxes in which the spindles run are 
threaded near the lower ends, as 
shown, and provided with a check 


views 


is 











| which is connected by the light rod to a bell 


(crank seen at the rear of the turret, this 


crank being connected to the stop pin, which 
is Of hardened steel ground true, and en- 
gages in hardened and ground bushings 
fixed in the turret. The turret locks itself 
in position automatically. 

Both horizontal shafts are provided with 


nut or ring, by means of which they | f} 


may be adjusted radially to bring 4 


more or less pressure on the friction 








wheels, and by this means it is practicable | 
to so adjust the friction for any spindle 
doing light work where there is danger of 
breaking the drill or other tool, that it will 
just drive it when working properly, but 
slip if any unusual obstacle is encountered. 

A stop pin holds the turret in proper posi 
tion, this pin being withdrawn by means of 
the foot treadle at the left of the machine, 











A NEw 


means of endwise adjustment by which the 
larger friction wheels are placed and keptin 
proper position. 

The feed is either by hand or foot treadle, 
as shown, the table being provided with a 
threaded rod with fiuts for stops to limit its 


motion. An adjustable stop is also pro 
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the fixture in which it is held or the drill | 
table, gauges the depth of the drilling. 
Among the advantages of the machine are 
that several drills, reamers, or counterbores, 
may be fixed in their respective spindles, 
each with an independent stop which may 
be adjusted for various depths, and all 
brought to the center of the table and in po 
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| ** Dancing Jim Crow ” £15,000 a year. 


| tance from face of column to drill, 10”. 
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e) 


The machine is, of course, well adapted 
for small jig drilling where several holes of 
different sizes and depths are required in 
the same piece. and ream- 
the work 


Also for drilling 
ing or tapping without removing 
from the table. 

So far as we are aware, this is the only 
tool, making use of the turret principle, in 
which the drills 
which we are acquainted holding the tool 
stationary while the work revolves. 


revolve, all others with 


The capacity of the machine illustrated is 


to drill from the smallest holes up to 4’; dis- 


All 
bearings are lined with bronze bushings, the 
quality of the suf- 


workmanship being 


| ficiently guaranteed by the fact that it is 
‘built by the Colts Pat. Fire Arms Co., of 


Hartford, Cenn., with special tools and ap 
pliances made for the purpose. The ma- 
chine is the invention of Mr. A. D. Quint, 
of Hartford, and the first one built has been 
in use at Colts’ armory for some months, 
Its 
complete, ready for shipment, is 430 pounds. 


giving excellent satisfaction. weight 
> : 
Some Curious Inventions. 


The history and growth of inventions are 
The 
difficulties and rebuffs which inventors have 
had to undergo in the perfecting of their 
ideas, their perseverance and ultimate suc- 


subjects in which all are interested. 


cess, form most interesting reading. 

Vast sums of money are brought in by ap- 
parently simple inventions requiring no 
great mechanical knowledge. The accounts 
of these read more like the wildest fiction 
than simple fact, and are sufticient to make 
the least covetous among us yellow with 
jealousy. The stylographic pen brought in 
£40,000 a year; the india rubber tips to pen- 
cils £20,000; metal plates for protecting the 
soles and heels of boots brought in £250,000 
in all; the roller skate £200,000. A clergy- 
man realized £400 a week by the invention 
of a toy; another toy, the return ball (a 
wooden ball with a piece of elastic attached) 
brought in anannual income of £10,000; the 
The 
inventor of a copper cap for children’s boots 
was able to leave his heir £400,000; whilst 
Singer, of sewing maclLine fame, left at his 


| death nearly £3,000,000. 





There are, however, other and wonderful 
things which people have thought it worth 
while to patent, strong in the hope of mak- 


|ing a big fortune in the near future, only to 
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sition for work, without stopping the machine , 


or moving the work. 
not in use are up out of the way, and do not 
interfere with work of any size or character. | 
The speed for different sizes of tools may 
be changed by the operator very quickly 
without leaving his position, the range of 





All tools or spindles | 
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find in so many cases that their inventions 
were impracticable and very often perfectly 
ridiculous. 

Among such may be mentioned a child’s 
bib with a trough attached, the whole form- 
ed of some waterproof material, a pocket 
which cannot be picked, a muff and boa 


vided, which may be used on any spindle, | speeds being from 250 to 2,000 revolutions filled with air to save you from a watery 


land which, coming in contact with the work, ! 


per minute, 





| grave; 


cuffs and collars made of. steel, 
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painted or enameled white; trousers with 
double legs—on the outer legs getting soiled 
or bespattered you tuck them up, and behold 
a clean pair. This arrangement would be 
suitable, I should say, only when worn with 
an overcoat. 

Under the head of umbrellas and walking 
sticks we find some marvelous inventions. 

One is an umbrella which in some wonder- 
ful way isconverted into a walking stick, 
and so formed that a spear can be attached, 
when it is used asa weapon of offense and 
defense. I recommend it to elderly ladies 
in the dog-days, asa protection against the 
sun and mad dogs. 

The next invention is a rain absorber, to 
prevent rain from running down hats and 
umbrellas. The absorber is formed either of 
uncovered sponges or of sponges covered by 
a fabric. We are told that the absorber can 
be readily removed from _ the article, 
squeezed and replaced. 

We come next to an article which the in- 
ventor has named (take a long breath and 
shut your eyes) the ‘‘ Rhabdoskidophorus.” 
This is an umbrella which can be taken 
apart, the silk and ribs being hidden within 
the stick; it is thus transformed into a stout 
walking stick.—Strand Magazine. 


>_> — 

The Polytechnic Institution, Regent 
street, London, intends to conduct a series 
of excursion tours to the World’s Fair for 
the accommodation of people in moderate 
circumstances. It has now contracted with 
the Inman Steamship Company, which owns 
the ‘‘ City of Paris,” ‘‘ City of New York,” 
and other fast steamers, to transport parties 
weekly. It is planned that each party will 
spend two days in New York, visit Phila- 
delphia and Washington, stay a week in 
Chicago, and return to New York by way 
of Niagara Fallsand the Hudson River, The 
tour will occupy about a month and cost not 
to exceed 25 guineas, or about $128. It is 
reported that already nearly half the mem- 
berships have been taken. 

If something similar could be done in this 
country at a proportionate expense many 
people would be able to attend that cannot 
do so otherwise, and these people would be 
largely those who, by reason of having few 
opportunities for traveling about to 
what the world is doing, would be most 
benefited by the educational influence of 
the Fair. 


see 


Se 

The public school system in general oper- 
ation in this country is the best in the world. 
But unfortunately it is a creation of State 
laws. Hence wise people shun those States 
where the laws are not favorable in this re- 
spect. 
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A Comprehensive Drill Pad, 
Editor American Machinist : 

Nearly every machinist has, at times, oc- 
“asion to execute work in his lathe that 
oughtto be done ona drill press, and if the 
hole he is drilling goes all the way through, 
he wants an unoccupied space for his drill 
to enter after it has gone through the work. 
If the drill pad, or drill plate, as it is some- 
times called, has a hole in it, it is generally 
of the wrong size—eithcr so small the drill 
will not enter, or so large that, in drilling 
near the edge of a small piece, the latter 
will tip up and cause the hole to be out of 
square. At least this has been my experi- 
ence on numerous occasions; and after re- 
sorting to various expedients, such as hold- 
ing a ring between the drill pad and work, 
or, a parallel with a hole in it, or the still 
more difficult feat of trying to hold up two 
equal parallels in such a position that the 
drill would pass between them, I deter- 
mined to have a drill pad that would cover 
all ordinary requirements as to size of hole, 
so I made one like the sketch herewith, 
modeled after the litle diaphragm some- 
times seen under microscore stages; that is, 
a revolving plate with several different sized 
holes in it, any one of which may be brought 
in line with the lathe spindle, according to 
the requirements of the job in hand. As 


ing A which has a steel stem B driven | 
tight in one hole, the other hole receiving | 
the stem C of the revolving plate. 
is slightly longer than the hole in which it 

revolves, so when the washer is screwed up | 
tight against the end of stem, the latter cap | 
turn with a slight frictional resistance. I | 
have used a countersunk screw to fasten on | 
this washer, which looks quite as well in| 
this instance, and hasn’t so many internal 
corners to collect dirt, nor so many external 

corners to bark knuckles, as the hexagon- | 
headed screw that Mr. Booth would seem to 
prefer. The index pin with spiral spring 
around it engages with the small holes 
drilled in back of plate, to hold any of the 
assorted sized holes in line with the lathe 
spindle. If the holein plate we are using is 
larger than the drill, and we are drilling 
very close to the edge of the work, the plate 
liole may be left off center enoughso the drill | 


will just clear the side of it, in which case | 


the index pin will stand between two of its 
holes, and will not enter; but the washer 
has friction enough to hold the plate 
steady. 

Of course it isn’t necessary that there 
should be ezactly the same amount of stock 
between the holes in order that this rig 
should be a success as a drill pad; yet any 
one who is fond of mathematics will find ita 
nice little problem to so lay out the holes 
that the same thickness of material is left be- 
tween them. The holes in my plate are 4’, 
+, 8’, 4", &” and 3”, the center of each be- 
ing }’ from center of revolving plate. 

WALTER GRIBBEN. 


The Utilization of Smoke. 
Yditor American Machinist : 


Stem (| of common 





The self-consumption of smoke by factory | 
and locomotive chimneys is a problem which | the ‘‘ boss ” was not likely to come around 
has long been demanded in the interests of | 





railway sleepers; it can also be used, accord- 
ing to Mr. Lewis, for enhancing the value 
gas, whose lighting power 
becomes considerably increased, or it may 
be burnt directly in Jucigen or other similar 
lamps. 

This remunerative use of the products of 
smoke will probably give rise to its being 
eventually collected at the chimney tops, 
instead of being consumed as produced, 
thus largely increasing the cleanliness and 
comfort of our manufacturing towns, and 
greatly improving the health of their in- 
habitants. Wo. Cox. 


A Job of Boring. 
Editor American Machinist : 

I remember when I was an apprentice 
that I had one time a job to bore a long 
brass sleeve, which was to be forced upon a 
steamboat propeller shaft. 

This sleeve was about 14” long and about 
34" diameter of bore. I had bored one of this 
size before, on a Jarge lathe, by holding one 
end in achuck and running the other end in, 
a back rest, and using an inside tool in the 
usual way; but this time I could not get 
the large lathe, for it was in use, so was 
obliged to get along with the next best. I 
could have fastened this to the carriage and 
bored it with a regular boring bar on two 
centers, but I thought I could do the job 
quicker by the way I did before, so I tried 
it. I found that the lathe was so shaky that 
it was almost impossible to do it there in 
that way, so it seemed to me at first that the 
only thing to do was to take it out of the 
chuck and clamp it to the carriage. I did 
not want to do this, so tried to think of some 
other way. 

I got an idea, and after making sure that 


soon, I set about to try it. 























hygiene and industry, but which has not 
yet met with a practical solution. 

Ata recent meeting in England, at which 
the question of lighting by gas was con- 
sidered (a condensed report of which was 
submitted to the Genie Civil by Mr. Bellet) 
Mr. Vivian B. Lewis showed that smoke, 
which both poisons and obscures the atmos- 
phere of our towns, may be considered as a 
valuable product. 

It is well known that the residual prod- 
ucts of our gas works are of such value 
that it would be often advantageous to 
manufacture gas, which itself would not be 
employed, in order to obtain these residual 
products, which were formerly looked upon 
asa great source of inconvenience and ex- 
pense for the manufacturers, The same 
may now be also said of the smoke of our 
factories. 

An English company, the Furnace Gas 
Co., pays a considerable annual sum to 
three or four metallurgical concerns in 
Scotland for the right to collect the smoke 
and the gases of their furnaces. The gas 
and smoke are condensed while passing 
through tubes of considerable length, and 
yield, during the process of cooling, ccrtain 
compound oils which are found to be of 
great industrial value. In one of these 
establishments at Glasgow, the company 
collects 30,000 gallons per week of this 
product. The oil thus obtained is purified 
and treated in the following manner by Mr. 
Staveley, at Baghill, near Pontefract, York- 
shire, It is first distilled in order to separate 
from it the 30 to 35 per cent. of water which 
it contains, while a second condensation 
causes it to deposit parafline, a considerable 
quantity of creosote, a little phenol, and ten 
per cent, of pyridine. The oil thus purified 





shown by the sectional view, there is a cast- 


may then be used for saturating wooden 
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I found an old shaft collar that would 
true up on the outside the size of the fin- 
ished hole wanted, and fitted, and drove it 
upon the end of an old piece of shafting, 
which, by the way, was one of our arbors; 
after which I turned it to the size of the fin. 
ished hole wanted. I then inserted a cutter 
in the front face, as shown at A, by chipping 
a dovetailed slot, as shown. I adjusted this 
cutter so that it would cut a good snug run- 
ning fit for the collar behind it. 

I bored the hole to size with a short, stiff 
boring tool, for about 2” deep, to fit the col- 
lar on my boring head. I then pushed it 
clean through with the foot-stock. 

It made a very fair job for the purpose, 
and under the conditions I believe it was the 
best thing to do. Of course all chips and 
dirt were pushed ahead of the boring head. 
I was being watched during this work by : 
fellow on the next lathe—one of these ‘‘ J 


_——e | 











told you so” sort of fellows. He did not say 
a word while I was getting ready, but when 
I first started the head into the hole I did 
not have the cutter set out enough, so the 
head stuck. He said, ‘‘ 1 told you so,” and 
seemed to be very much pleased about it; 
but when I set the cutter out right, and got 
it well started, he seemed to have a case of 
the blues, or a bad headache, for he did not 
appear to be half so observing. 
A MECHANIC, 


Castings for the St! Clair Tunnel, 
Editor American Machinist. 
In a recent copy of your paper we notice a 


as where the 


castings for the St. Clair Tunnel were ob- 
tained. We would say that these lining cast- 
ings, which are made in sections of 14 pieces 
per circumference in lengths of 18}’’, with 
a weight of about 1,050 Ibs. each, were cast 
two-thirds of them at the Michigan Car Works 
in Detroit, and the other third at the Grand 
Trunk R. R. Shops, in Hamilton, Ontario. 
We assume that it is the lining which is 
referred to. The hydraulic work, consisting 
of cylinders, rams, valves, etc., we furnished. 
We should be pleased to send descriptive 
circular, as per incloscd, which we send to 
parties asking for it. 
Watson & STILLMAN, 
204-210 East 48d St., New York. 


Banking a Cupola, 
Editor American Machinist : 

On the 30th of Oct., just as we were 
about putting on the blast, an accident 
occurred in the breaking of the main pulley, 
which it was impossible to repair in time 
for casting. I delayed matters until I saw 
that nothing could be done that day. The 
furnace is lighted about 2 Pp. M.; blast on 
usually at 4. I waited until six o’clock ; 
the first thought was, drop the bottom; but 
in my imagination I saw so much unpleas- 
ant work in getting out the hot metal and 
going over the same work again, that I de- 
eided to risk banking the cupola, so I pro- 
ceeded in the following manner: I had my 
men get old molding sand—would have pre- 
ferred ashes, but they were not handy— 
and, as it was getting late, and the fire had 
been burning for four hours, we therefore 
had to hurry some, to prevent the fuel being 
too nearly burned out. My first operation 
was to clean the tuyeres, and put in pieces 
of coke same distance, and close together ; 
then I had the tuyeres packed with the old 
sand—there were six tuyeres—after which 
we closed the doors and blast gauge. I 
then had the men treat the top of charges 
in cupola in a similar manner, but instead 
of sand I put on fine coal and coke dust— 
about two feet thick—on top of iron, and 
kept the door open. The reason I put on 
coal dust was that, if we could not get out 
all of the dust, it would not matter much, 
as the remaining dust would burn; and in 
that state I left things for the night, and 
provided for the men, being on hand at 
sevcn o’clock the next morning to cast, 
and the cupola men were requested to be 
there at six, and to open the tuyeres and 
clean them, so that they might get rekindled 
and bright before putting on the blast, have 
the top of charges cleaned, and, when all 

yas ready, put on the blast at seven o’clock 
the next morning. In fifteen minutes the 
first bull was taken out for pouring. 

I arranged it so that I could use the first 
five hundred of metal for heavy work; after 
that the iron was fit for anything we had. 
In this heat we had nearly nine tons of 
metal, the work being about half light and 
half heavy, the metal of necessity having to 
be hot and clean. 

After running about three-quarters of an 
hour, I noticed some slag, and allowed the 
iron to run up, and opened slag hole, after 
which we run all right, but had to open 
the tuyeres frequently, to prevent burning. 
We doa large amount of blower castings, 
engine castings, which must be bored and 
turned, and jobbing work that is planed 
up, light castings similar to stove plate, all 
of which was in this heat. I make this 
statement so the reader will understand we 
do not have all heavy work, for which most 
any kind of metal will do. 

The result of the heat was gratifying. 
Such a course cannot be pursued with all 
furnaces, because the tuyeres cannot always 
come at. Our furnace is of the Col- 
liau pattern; outside measurement of shell, 
60; inside, when lined, 42’’ at bottom and 
48" at melting zone. The blast is supplied 
by one of our No. 10 steel-pressure solid 
shell blowers, running at about 1,900 revolu- 
tions per minute. I would not advise this 
treatment in small cupolas. My father having 
heard me speak of it, thought he would try 
it, but found his furnace had started to melt, 
and fire out ; the iron became one solid mass, 


be 





request for information to 





had to be torn down ; he had a tough job. 
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I do not wish to assume all the credit in 
this matter. While at Stillwater, Minn , in 
the fall of ’79, just as the foreman was 
about to pull the signal for blast, we were 
visited with an old-fashioned hail storm, 
which destroyed all the windows that were 
in range of the storm. The foundry having 
a glass roofing, all the broken glass dropped 
on and into the molds; this lasted about ten 
to fifteen minutes. Of course we could not 


cast that day, we had quite enough work to | 


clean At first, Mr. Adams, the fore- 


up. 


man, thought best to drop the bottom, but | 


some one suggested to bank the cupola, 
which he did. 
at that time, took a hand in helping. We 
vast the next morning with success. I then 
said if I get in the same box I will try it 
also, which I did, with the results stated. 
I hope this may benefit some, and from my 
own experience I can safely say it may be 
done with confidence, and if there is good 
judgment used. Joun C. KNOEPPEL, 
Buffalo, N. Y. Buffalo Forge Co. 


Expansion in Hardening. 
Editor American Machinist : 

Being a constant reader of your worthy 
paper, I have noticed a great deal of the 
use of fire and water on fine steel. I made 
a die 1%, 10 threads, 22 outside diameter ; 
the first one was made solid, and, after hard- 
ening, I found it had expanded ; 955. 

The next I made was split, with ;); saw 
within ¢, of going through. I then shrunk 
a cast-iron collar on the die, heated the 
whole, and dipped it in strong salt water; 
taking it out, I found it had cracked where 
it had been sawed; taking the cast-iron 
collar off, it expanded +435. 

Can you or one of your readers help me 
out of this dilemma, by informing me how 
to prevent this expansion? The die cannot 
be made any larger in diameter, and I 
would like to split it so as to make it adjust- 
able, for it must cut an exact size. 

A YounG MACHINIST. 





Core Box System, 
Editor American Machinist : 

For the benefit of persons running a foun- 
dry in connection with a pattern shop, and 
doing a miscellaneous trade, I submit the 
following system of sizes of core prints, and 
record of core boxes: 

All core prints from }” up to 4” should 
have a tenon turned on of the same size. 
Cope and drag prints should be made of 
standard sizes, then if a print gets lost or 
mislaid, it is easily replaced. 


In addition to this, make a 
record of all the straight core 


boxes, having a record book lined 
to suit; in one line give number 
of pattern; next line length of 
drag print; next line length be- 
tween the prints; next line give 
the length of core print; in another 
line give shelf number. 

Advantages of this record are 
these: If you are making new 
patterns requiring core boxes of 
this character, you will refer to 
your record book, and see if you 
have a core box that will suit ; 
or if you are getting out an order 
for castings requiring different 
lengths and sizes of cores, you re- 
fer to your record book, and find 
the exact length of core box re- 
quired, thus saving time, and 
often saves wearing out files in 
giving the core the exact shape. 

I have used this system for 
some years, and recommend it for 
itseconomy. Jos. F. EMMERT. 

———————- 9 

In many of the cities adjacent 
to New York the morning whistle 
of the steam plant is heard. It 
sounds its lengthy note from six 
to seven in the morning, and is what may 
be called, without stretching a point, an 
unmitigated nuisance. There is no good 
reason why a man with a one-dollar clock 
shall not know when to get up and when to 
goto his work. The whistle on workshops 
is one of the things that ought to go. 








, | 
I being one of the molders 


Cutting a Cam. 
By F. H. Treacy. 


As cam cutting is rather an unusual 
operation in a jobbing shop, a description 


of one way in which such a job was success- 
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being 4 of F, a diagonal line drawn between 
these two points, as shown, gave the angle 


for the first movement. The return move- 


ment was drawn in the same manner, with 
the exception of its being lengthened out | 
about 4 more than the distance G, Fig. 3. 
Now 


if the lines shown in Fig. 3 were 
followed and the cam cut according 
to them, we would have rather sharp 
turns at three points in the groove, 
but this was helped by making the 
linescurved instead of straight from 
point to point, and was left to be 
done afterward on the former, which 
will be described further on. Fig. 4 
shows the cam a fitted on an arbor 
c, but free to slide on same. The 
pulley B was fitted in the same 
manner also, but in addition had a 
key in it which fitted a keyway inc, 
so that, although B was free to slide 


C 

















7 


) 





Fig. 4. 
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CuTtTine A CAM. 


bringing out the methods of others which 
are simpler and better. 
The cam required is shown in Figs. 1 and 
The conditions of the case called fora 
cam which would give a horizontal move- 
ment of 4” to a flat bar carrying a roller 
which ran in the cam groove, this move- 
ment to take place while the cam was making 
1 of one revolution, and then return to its 


normal position in a little more than 4 of its 


9 
we 





revolution, and then remain stationary 
| during the balance of the time. Fig. 2 shows 


Pe 


AUTOMATIC VALVE-MAKING , MACHINE, 


the relative positions of bar HZ and cam A 
when completed and in place. 
the way in which the lines necessary to 
make such a movement were laid out. 
two parallel lines 4" apart. 


fully accomplished may be the means of | 


back and forth on ¢, it was compelled to 
revolve with c. A small hole was drilled into 
the side of the cam blank A, Fig. 1, into 
which a pin was driven and allowed to pro- 
ject about 4°; a notch was then filed in the 
hub of B, into which the pin fitted, thereby 
furnishing a means for driving A by B. The 
spring between the dog D and cam a being 
compressed, held B tightly against the guide 
E, which was bolted to the platen of the 
milling machine, the arbor ¢ being carried on 
a pairof ordinary centers, one of which could 


_be revolved by a crank in the ordinary way. 








To more clearly explain the action of this 


Fig. 3 shows | device, let us suppose that the edge of the 
| pulley B which runs against / was faced 


First | up perfectly true, the center of our end 
The length ¥’'| mill being on the same plane as the center 


of each being equal to the whole circum-| ofthe arbor c, and we move the platen in 
jference of the cam A and the distance G! until the mill begins to cut a little on the 


periphery of A; then by revolving all the 
parts on the centers would simply form a 
shallow groove in A, 
done were 


the same as would be 
A driven on a mandrel tight and 


the groove turned out ona lathe. If, how- 
ever, apart of B is filed away, say 4” deep 


from the edge which runs against 2, we 


would find, when the depression reached 
the point #, that the spring acting 
against a and B would cause’ them 
to slide on the arbor 4 of an inch in the 
direction of £, which, being stationary, 


will force the parts back to their normal 
position as they continue to revolve. From 
the foregoing it will be readily scen that, 
in order to produce the form or path of 
groove called for, all that is necessary is to 
form a part of the edge of Bin the propor- 
tions given in The circumference 
of the edge of B being greater than A, the 


‘es » 
Fig. 3. 


irregularities which might exist from filing 
the curves B will be reduced propor- 
tionately in the cam A. Two end mills 
were used, the finishing cut being about 1”. 


on 


In conclusion, let me suggest to those who 
may never have thought of it, that a wide 
in roller may in cases be 
milled out to better advantage than it can 


groove a some 
be done in the lathe in the usual way. 
—_— <=> — : 
Automatic Valve-making Machine. 
The engraving herewith presented is of an 
automatic machine for finishing globe valves 
or other similar work usually finished 
brass-working shops. 
The central part of the machine consists 
a revolving turret or 


in 


of turn-table, upon 
which there is mounted seven chucks for 
holding the work, these chucks being of 
such form that they readily hold any ordi- 
nary piece of work, and can be adapted for 
special work. As the turret with the 
chucks revolves it brings the work success 
ively before the spindles which carry the 
tools, there being six of these spindles 
mounted in heads surrounding the turret. As 
the turret revolves the chucks revolve upon it 
at any desired points, so that different sides 
or surfaces of the work are presented to the 
action of the tools one after the other until 
all are finished. 

Taking the case of a globe valve, for in- 
stance, requiring to be bored, faced and 
threaded at each end for the pipe, and the 
seat finished and threaded for the bonnet. 
A casting is put into one of the chucks by 
the operator, and at the end of its journey 
around the machine it is finished, being 
operated upon by one spindle after 
the other, and turned at the prop- 
er points to place it in the various 
When it has 
completed a revolution it is taken 
out and another casting put in its 


positions necessary. 


place, six valves being operated 
upon simultaneously after the first 
has The 


auto- 


completed 
spindles are fed 


its cycle. 

forward 
matically, and those for threading 
are automatically reversed at the 
proper points to run off the die or 
withdraw the tap. The speeds of 
the different spindles are independ- 
ently variable, 
them to the character of work 
being done. The adjusting is very 
simple, since the tools for a given 
job are made of the proper length, 
and it is only necessary to insert 
them in the spindles to a fixed 
stop. There are means for dis- 
connecting any spindle for con 
venience in removing tools, or 
where any one or more spindles 
are not needed for the work being 


to accommodate 


done. 
The machine is adapted for 
making brass cocks, mountings 


for valves, such as bonnets, etc., 
gauge cocks, water gauges or any 
similar work, and can also be used 
where the work is of iron, but of 
similar character, requiring to be 
done in large quantities. an 

The machine is the invention of Mr, Wil- 
liam Porteous, superintendent of the Wil 
liam Powell Brass Works, Cincinnati, O., 
where one of them is at work turning out 4’ 
to 4’ globe valve bodies at the rate of 2,500 
per day, and sizes from }” to 1”, at an aver 
age rate of 2,000 per day. Machines for do- 
ing larger work are being built 
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What the World Owes to Men. 


Some quite remarkable things were said 
recently at two gatherings of widely differ- 
ent character, the one a meeting of the New 
York Chamber of Commerce, the other the 
Episcopal Congress in Washington. 

At the former meeting, Bishop Potter, 
after referring to the propriety of providing 
for a rainy day, said: ‘* We, in this land, 
have entered a for wealth, to 
which, I think, the past furnishes no paral 
lel. What is to be the end of it? 
an accepted fact that there could not be 


upon race 


It was 


great wealth without great temptations to 
indolence, to vice, to social and political 
coiruption.” He thought that the science 
most needing study is that of redistribution, 
and in effect to 
that the problem would be solved when 


seemed advance the idea 


‘wealthy men were educated to spend their 


money in various public charitable or semi- 
charitable movements. 

Chauncey M. Depew said, among other 
things: ‘‘ We fear socialism and anarchy, 
but they don’t grow from the harangues of 
agitators, the spouting of 
They come from real conditions, and these 
The 
employer who teaches that he is a master of 
Any rich 
man who uses his wealth unwisely is more 


demagogues, 
[conditions] men of wealth must m: et, 
slaves isa teacher of socialism. 


powerful for anarchy than all the Mosts, 
He 
thought that what was needed was educa- 
tion—that of education which would 
enable men take liberal 
catholic views of everything, and would 
enable them to see the truth, no matter how 
it may be incrusted, or how hard the ham 


and all the men hanged in Chicago.” 


sort 


to ‘* broad, and 


” 


mer must hit that crust. 

At the Washington meeting, a majority 
of the speakers seemed to favor some form 
of socialism, and, in fact, several of them 
openly avowed themselves as being what 
are known as ‘‘ Christian Socialists.” 

We mention thcse things here because it 
seems to us that the circumstance is some- 
what remarkable, as indicating the trend of 
thought in certain quarters; for itis to be 
noted that the propositions to have wealthy 
men spend their money for the 
good is not very far removed from. social- 
pure and 
simple, and we give it as our humble opin- 


general 


ism, if indeed it is not socialism 


ion that the world never can be reformed 
on any such lines. The accumulation of 
dangerously large fortunes will go on, in 


spite of all such preaching, so long as the 
facilities, and even the temptation for their 
accumulation, are furnished by social con 
ditions, and such accumulations can only be 
arrested by removing some of the facilities 
at present afforded by law, to the end that 
men may be placed on a more equal footing 
—not with regard to their possessions or 
attainments, but with regard to their oppor- 
tunities for performing the work to which 
they are best adapted, and getting returns 
proportioned to services rendered. So long 
as there are men able and willing to work, 
who have not the opportunity for doing so, 
we can know that there is something wrong 
with the social system; but that wrong does 
not lie in a mere difference of possessions as 
between individuals, and is not to be righted 
by requiring or persuading men to redis 
tribute. Neither can it be righted by con- 
demning men simply because they have 
acquired wealth, to which the laws of the 
land give them a clear title, and which they, 
therefcre, believe they have a right to keep, 
or to dispose of as may seem best to them. 
If our system favors the accumulation of 
fortunes too large to be consistent with the 
it 
does, or if it enables men to get wealth 
for which they give no adequate return, as 
it undoubtedly does, then the system should 


highest public good, as many believe 


be changed to give all an equal opportunity, 
after which no individual, it to 
will have just cause to complain of society; 
for it will be that ** the 
world owes a living” him who goes to 


seems us, 


understood then 
to 
work and earns it, and that the debt will in- 
fallibly be paid. The world one 


owes no 
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when this obligation is discharged no in- 
dividual can complain of society, or claim 
charitable assistance as a right. 
at ara ni 
Naval circles have evidently been some- 
what startled by the publication in the New 
York 7imes of articles which seem to estab- 
lish the fact that a serious mistake has been 
made in the construction of the 
‘* Philadelphia,” which, by changes in the 
original designs, purchased by the Govern- 
ment from Sir William Armstrong & Sons, 
England, 
been given so low a metacentric height as to 


cruiser 


shipbuilders on the Tyne, has 
make it more than probable that she would 
roll dangerously in a rough sea, if indeed 
she did not turn bottom upward. This is 
thought to be due mainly to the fact that 
considerably lighter machinery was put into 
the vessel than the original designs called 
for, thus reducing the weight below the 
water line, while a protective deck, heavier 
than that contemplated by the original de- 
signs, increased the weight above the water 
the that the vessel 
dangerously top-heavy. It is estimated by 
Naval Constructor Mintonye that two hun- 
dred and seventy-five thousand dollars 
should be spent in altcrations upon the ves- 
sel, which, if it turns out to be necessary, 


line, result being is 


will prove quite an expensive lesson as to 
the risk assumed in materially altering a de- 
sign for a structure of any kind without 
going the work 
thorough manner. 

It ought to be a well-understood fact that, 
when alterations of any moment are to be 
made in the designs of an important struct- 
ure, there is usually no safe plan except to 
go through every step in the designing of 


over whole in the most 


the complete structure as amended. 
ie > - 

Brooklyn, N. Y., bas recently experi- 
enced something likely to set the citizens 
thinking of the blessings of water. By the 
breaking down of the main conduit the city 
was left almost literally without this neces 
sary fluid for some time, the result being 
that the elevated roads were in part obliged 
to discontinue operations, and manufactur- 
ing establishments forced to shut 
down. A large fire would doubtless have 
proved very damaging, from lack of water 
with which to fight it. All this, naturally 
enough, leads up to the question of whether 
it is wise fora great city to depend upon 
one means of getting water to its inhabit- 
ants. The failure of this means, which is 
always liable to occur, may not only mean 
serious inconvenience, as in the instance of 
Brooklyn, but it may mean pestilence, and 
The water 
question—the question of supplying a great 
city with take new 
aspects every year, and will bear a good 
deal of careful study. 


were 


an enormous loss of property. 


Wwater—seems to on 


2: 


The difficulty in introducing any new de- 
vice in railroading is seen in the instance of 
the car coupler. The coupler recommended 
by the Master Car Builders is, it appears, 
opposed by some labor organizations, not 
because its use would not result in the sav- 
ing of life, but because it throws skilled 
labor out of employment, it being held that 
the old device required skill on the part of 
the operator, while the new one is practi 
cally automatic in its operation. But, aside 
from any objection on the part of workmen, 
the introduction of an automatic car coupler 
presents a serious problem to the railroad 
companies, If the change could be made on 
all roads at once, there would be litule difti- 
culty in the matter. But as this cannot be, 
there is the difliculty of coupling cars with 
all sorts and descriptions of coupling de- 
vices, so the whole matter must rest. 


<-> a 

The absurdity of most of the newspaper 
items relating to mechanical and electrical 
matters is well illustrated by the following 
burlesque of them by Williston Fish, in 
Puck. It is ridiculous, but scarcely more so 
than many which are published in all seri- 
ousness as important matters : 





a living, but it does owe every one an op 





portunity for earning a good living, and 
| 





The latest electrical device is a machine 
| with four horizontal swinging arms revolv- 


a special feature, is keyed firmly to a dia- 


gonal slot, gearing into four six-sided 
pulleys. On the rack of the shaft is drilled 


a countersunk lag-screw, and all rivet and 
bolt holes are upset and turned to scale. 
The armatures, mounted on water-borne 
journals at either end, revolve independent- 
ly, and motion is communicated to the ma. 
chine by means of a crank turned by an 
Irishman. 
me 


James Dredge, one of the British commis 
sioners who recently visited Chicago, it is 
reported, has been invited, and has 
to lecture before 
manufacturers and art societies throughout 


con- 
sented, associations of 
England upon the Exposition, and the ar- 
rangements that have been made for foreign 
exhibitors. By means of a stereopticon he 
will illustrate his lectures with views of the 
Exposition grounds and _ buildings. 





ae 
It is reported that the Colts Armory, 
which was some time ago equipped with a 
plant for the manufacture of the Driggs- 
Schroeder rapid-fire gun from the shops of the 
Pratt & Whitney Company, has found itself 
unable to keep up with the demand for the 
gun, and the Driggs-Schroeder people have 
entered into a contract with Cramp & Sons, 
of Philadelphia, for building a lot in addi 
tion to those made at Colts. 
= ae 
Railroad trains are frequently, in this 
country, blockaded by snow and ice, and oc- 
casionally by grasshoppers. But it appears 
to be new that the fall of leaves on the track 
is playing an important part in the delay of 
trains. Some Connecticut roads have had 
quite a serious expcrience in this direction, 
the leaves providing all that is necessary for 
making a slippery track. 





- ie - 
in various parts of the 


” 


Right along, and 
country, the ‘‘ Endowment Associations, 
that promise to pay something for nothing, 
are being shut out of business by the courts, 
which is very satisfactory, particularly as 
the money they handle comes mainly from 
hard-working people. 
=> —— 

Now the scientists tell us that the earth’s 
axis is unstable, and that scientific calcula- 
tions based upon the assumption that the 
axis is permanent are misleading. This, it 
is claimed, accounts for the miscalculations 
of astronomers during the past two hundred 





years. 


> 


There is only one trouble about the use of 
the electric light for illuminating purposes ; 
that is, the cost. When the cost can be re- 
duced, nothing can stand in the way of 
clectricity. 

ae 

Aliens, it is said, own twice as much land 

in this country as they do in Ireland. 








PIONS AnD) 
(UES i nsiiens 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








(528) A., Fort Wayne, Ind., writes:2 Kind- 
ly inform me through your columns what 
will be the least width of a good double 
leather belt running over a 55-inch turned 
iron pulley, speed of belt 3,500 feet per min- 
ute; it is to transmit 300 horse-power. A.— 
We should use a belt 43 inches wide. 


(529) I. H. B., Chicago, Ill., wishes us to 
settle a dispute between A. and B. relating 
to the expansion of steam. The questions 
are of such an elementary character that 
they need not be repeated here. <A. is cor- 
rect, and before B. enters again into a dispute 
of this kind he should read some elementary 
works treating on this subject. 


(530) J. D. R., Toledo, Ohio, writes: I 
think that I read something in your paper 
not long since, describing how blue print 
paper could be made more sensitive by add- 
ing an acid to the solution. That is, it 





ing in a vertical plane. The driving shaft, 





could be made to print quicker. I have 
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searched all the papers published during the 
last three months and fail to find it. Will 
you kindly inform me where to look for it ? 
A,—August 13, page 7, current volume. 


(581) G. W. C., Providence, R. 1., writes : 
I would like to know what size of marine 
boiler should be used, and the probable cost 
of the same, for a launch 18 feet long and 5 
feet beam. I would like to get the lowest 
figures, and the name of a desirable party to 
confer with in regard to the boiler. A.— 
We should use a vertical boiler, 22 inches 
outside diameter. Furnace, 16 inches diam- 
eter and 20 inches high. Eighteen tubes, 
2inches diameter and 20 inches long. For 
the price of the boiler write to any reliable 
boiler maker. 


(532) H. D. H., Brooklyn. N. Y., writes: 
Kindly inform me if the Washington Navy 
Yard has a technical school for apprentices, 
and if so, what are the studies, and will a 
graduate from that school be a consulting 
engineer ? A.—There is no technical school 
in the Washington Navy Yard. _ Instruc- 
tions are given in marine engineering in the 
United States Naval Academy at Annapolis. 
The studies embrace all subjects relating to 
designing and running marine engines. A 
graduate from this Academy, with some 
years of experience after completing his 
studies, may become a consulting engineer 
in that particular branch. 


(538) W. R., ——, asks: What decimal 
do you multiply the diameter of a threaded 
bolt by to ascertain the diameter at the bottom 
ofthethread ? A.—The finding of the diam- 
eter at bottom of thread, though a very sim- 
ple matter, is not quite so simple as you 
seem to think it. If the thread is U.S. 
standard, divide 1.3 by the number of threads 
per inch, and subtract this quotient from the 
ontside diameter. The formula for this is 

sa 9~*5. 

n 

If the thread is sharp V (which it ought not 
to be) divide 1.733 by the number of threads 
per inch and subtract the quotient from the 
outside diameter, the formula for this being 

tu Die 

n 

(534) J. T., Goteborg, Sweden, writes : 
I have read in your issue of November 5, 
current volume, an article relating to ‘* A 
Wonderful Mineral Substance,” taken from 
the Boston Transcript. 1 wish to enter into 
correspondence with the party who has the 
control of this substance. Kindly give me 
full address and particulars. A.—We re- 
ferred this matter to the Western Electric 
Company, of New York, who reply as fol- 
lows: ‘‘ We believe the name of the party 
referred to in the clipping from the Boston 
Transcript is D. N. Hurlburt, 45 Broadway, 
N. Y. City. Mr. Hamilton has no recollec- 
tion of making a statement to the effect that 
the substance on the wire sent him for test 
offered sevenfold the insulation resistance 
offered by other insulating materials, as 
stated in the clipping.” 


(585) R. D., Habana, writes: I have been 
preparing some heliographic paper, but fail 
to get the right tift, as alsoof making a 
good print. The mixture turns blue in- 
stead of yellow, as I have seen it in the case 
of mixtures made by parties in New York. 
I have seen paper prepared which hada 
clean lemon-yellow color. I made my pre- 
paring ina very darkroom Please give me, 
as soon as possible, a good formula for pre- 
paring paper; and also give me areason for 
my failure. A.—We cannot give a reason for 
your failure; there has evidently been a mis- 
takesomewhere. You will have no failure 
by using the following formula: Dissolve 2 
ounces of citrate of iron and ammonia in 8} 
ounces of water ; also dissolve 14 ounces of 
red prussiate of potash in 8} ounces of 
water; when the two are dissolved mix them 
in a dark bottle and keep it in a dark place 
for future use, and follow the directions 
given in answer to Question 117, in our issue 
of March 5th, current volume. 


(5386) J. F. F., St. Louis, Mo., writes : 
Kindly give me the proper size of a fly 
wheel for an 8x12 inch engine, running at 
a speed of 100 revolutions per minute. A,— 
If space will permit we should make the 
wheel 5 feet in diameter ; and if very steady 
running is required we should tind the 
weight of the fly wheel by the formula used 
by the Buckeye Engine Co, which is as fol- 
lows: 

735,400 @ X * _ pw. 
D*x R* 
in which d denotes the diameter of the cyl- 
inder in inches; s the stroke in inches; D 
the diameter of the wheel in feet; and R 
the number of revolutions per minute. Sub- 
stituting for the symbols their values we 
2 9 
have 785,400 8° X 1° 
5? x 100? 
the weight of the fly wheel. If very steady 
running is not required, the weight of the 
wheel may be less than found above. 


(587) A. W. C., Chicago, Ill., writes: 
Kindly inform me, if possible, where I can 
obtain the complete working drawings for a 


= 2,413 pounds for 








small (say 4'x6'’) horizonta] steam engine. 
Has the AMERICAN MACHINIST ever pub- 
lished the same, or do you know of any book 
that contains them? To what firms would 
you recommend me to apply?) A.—Write 
to Geo. W. Melville, Engineer-in-Chief U.S. 
Navy, for the Annual Reports of the Chief 
of the Bureau of Steam Engincer. These 
reports abound with good drawings of all 
kinds of engines, including both single and 
multiple cylinder types. If you state in 

our letter that these reports are to be used 
in a manual training school, they will un 
doubtedly be sent to you. Evenif these 
reports do not contain the drawings of the 
exact type of engine you are secking, they 
contain enough matter to enable the teacher 
to design and sketch one, so that the schol- 
ars can make the working drawings, which 
will be excellent practice. The bureau fre- 
quently furnishes plans and specifications of 
engines of the bureau’s design to educational 
institutions which give instructions in ma- 
rine enginecring. 


(538) J. A. S., Janesville, Wis., writes: 1 
am desirous of attenlipg a mechanical 
school, but I do not know where to find one; 
perhaps you can give me the names of a few 
good ones. IT am 24 years of age, and have 
worked at the painters’ trade three years, 
molding five years,and I have been at work 
for the last few years in a machine shop, and 
have obtained as good an idea of general 
machine shop practice as is possible to get 
in that length of time. I have studied me- 
chanical drawing in the evenings at home, 
so I have a little start. I want to go to the 
top. Is there any school where I can work 
a little so as to help pay the expenses ; and 
can you give me some advice as to the course 
I should pursue ? A.—There is at Madison, 
in your State, the University of Wisconsin, 
in which mechanical engineering is taught. 
Write to the President of the University 
and state your case; he will undoubtedly 
take pleasure in giving you all the informa- 
tion you desire. If you find that you can 
not pass the examination for admission, take 
private Jessons relating to subjects in which 
you are deficient. If-circumstances will not 
permit you to do so, then follow the course 
indicated in our issue of February 19th, 
current volume. 


(539) 8. B. R., Watsonville, Cal., writes: 
Please give formula for computing the size 
of steam and exhaust pipes. A.—These 
sizes can be readily computed with the aid 
of the following table : 





“ oe Diameter of Diameterof ex- 
I pnd ter . steam pipe haust pip@ 
ute (diameter of (diameter of 
4 piston = 1). piston = 1). 
| ee ee .158 223 
eee 176 
_. GAS AAR AR SRee .194 
__ EARS ARR oct 209 
400 . 224 
"| WERARARRR SA 237 
Sree - 250 
DD. <ibeandenees 260 
AR a aeee 274 





The above table has been taken from 
‘*Slide Valve Gears,” by F. A. Halsey. To 
show the application, let it be required to 
find the diameter of the steam and exhaust 
pipe for a cylinder 18 inches diameter, the 
piston speed being 550 feet per minute. In 
the table it will be scen that fcr the given 
piston speed the diameter should be equal to 

260th part of the piston diameter, hence 
18 & .260 = 4.68, say 4% inches for the di- 
ameter of the steam pipe. The diameter of 
the exhaust pipe should be 18 & .368 = 6.62, 
say 68 inches. 


(540) 8. R., San Francisco, Cal, writes: 
Kindly answer through your columns in re 
gard to the following : I am desirous of be 
coming a locomotive engineer. 1 thought of 
trying to get a position in some railroad 
shop, or take a jobas fireman. What plan 
would you advise me to follow? Iam 18 
years of age, and bave worked in a sewing 
machine repair shop. Are there any books 
published which will enable me to become a 
locomotive engineer? Am I old enough ? 
What is the average pay of locomotive en 
gineers ? And how long will I have to work 
as a fireman? A.—You are old enough. 
Try to obtain a position as fireman, and 
devote your leisure hours to study. In re 
gard to books, Locomotive Engine Running 
and Management, by Angus Sinclair ; Pro 
gressive Examinations of Locomotive Engi 
neers and Firemen, by Jobn A. Hill; Cate- 
chism of the Locomotive, by M. N. Forney, 
are good books ; and should you wish to be 
come familiar with the construction of the 
locomotive, Modern Locomotive Construc 
tion, by J. G. A. Meyer, now in press, will 
aid you. If you cannot obtain a position as 
fireman, try to get work in a railroad shop, 
so as to become familiar with the different 
parts of a locomotive. The average pay of 
locomotive engineers is from $100 to $125 
per month. The length of time that you 
will have to work as fireman will depend on 
your own exertion, and the time at which a 
vacancy occurs. 
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(541) H. F., Brooklyn, N. Y., writes : 
Please explain what is understeod by the 
pitch of a propeller. .4.—It is the distance 
which any point in a blade, describing a 
helix, will travel in the direction of the axis 
during one revolution, the point being as- 
tumed to move around the axis. From this 
detinition, the piteh of a propeller with a 
uniform pitch is equal to the distance a pro- 
peller will advance during one revolution, 
provided there is ro slip. Ina case of this 
kind, the term ‘*‘ pitch of the propeller ” is 
analogous to the term ‘‘ pitch of the thread” 
of an ordinary single-threaded screw. In 
the latter the pitch is the distance, measured 
inthe line parallel tothe axis, between twoad 
jacent central points of the thread ; and itis 
equal to the distance that the screw will 
advance during one revolution. The pitch 
of a propeller having a uniform pitch may 
be defined in a similar way, Assume that 
one blade extends clear around the axis, so as 
to form one continuous thread all around the 
shaft, then the pitch is the distance between 
any two adjacent points in the surface of 
action, lying in a line parallel to the axis 
Sometimes propellers have a varying pitch ; 
in such cases the point in the blade at which 
the pitch is to be measured, must be given. 
In such a case, the pitch is equal, according 
to the first definition, to the distance the 
given point wilk travel in the direction of 
the axis during one revolution of the pro 
peller, provided there is no slip at that 
point, 


(542) C. A. B., La Crosse, Kan., writes: 
Kindly give me your opinion relating to the 
following; L have an uptight 10 horse-power 
traction engine with reversing links. When 
the valve is set properly for both the for- 
ward and backward motion with jy-inch 
lead in full gear, then when the link is 
hooked up to midgear the valve will not 
keep the ports covered. By uncoupling the 
eccentric rods and coupling them in the 
reverse order to the link, then the valve will 
keep the ports covered when the link is 
hooked up to midgear. But this change 
throws the reversing lever in’ backward 
position when the engine is going ahead. 
The eccentrics are keyed to the shaft and 
are allright just as they came from the 
factory. The valve has 4-inch lap, length 
of valve, 42inches. Now, what I would like 
to know is where the trouble is, that I can- 
not get the valve to cover the ports when 
the link is hooked up to midgear with the 
reverse lever in forward position when the 
engine is going ahead. .A4.—We do not sce 
anything that should trouble you. The 
eccentric rods were eorrectly coupled to the 
links in the factory. By connecting the 
eccentric rods to the link as you have done 
there will be no lead; in fact, you will have 
negative lead when the link is hooked up, 
and therefore the engine will not be as 
powerful with the link partly hooked up, 
and with early cut-offs it may not be able to 
do the work for which it was designed 
If youinsist on making the change, then the 
manner of suspending the link will also 
have to be changed, so as to bring the reverse 
lever in the forward position when the 
engine is going ahead. Whether — this 
change can be conveniently made will de 
pend onthe design of engine, of which you 
have said nothing. 
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Ready-made cut Iron list gears. See page 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla 

*Bradley’s Powcr Hammers, the best in the 
worla * 20 sizes. Bradley & Co., Syracuse, N.Y. 

The Improved Justice Hammer. Willams, White 
& Co.. Moline. fl... manufacturers. 

Pattern and Brand Letters. <A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Munning, Maxwell & Moore, 111 Liberty St., N. Y 

“Iiow to Keep Boilers Clean.”’ A %6 page book 
mailed free by Jas E. Hotchkiss, 112 Liberty St , N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core, Randolph Brandt, 88 Cortlandt St., N.Y. 
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Meriden Machine Tool Co., Meriden, Conn. 
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Thos. Pray, Jr., 193 Times Build’g, N. Y.. attends 
to calls for Indicating and Testing Steam Plants. 
Water-works, Locomotives & 8S. 8.’s. Write or call. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

S. W. Card & Co,. Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A. Smith, 23 
8. Canal St., Chicago, Western Agent. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley. 11 W. 13th St..N.Y. Send for des’n. 

For the Latest Improved Diamond Prospecting 
Drili. address the M. C. Buliock Mfg. Co , 138 Jack- 
son St., Chicago, Ill. 

_Milliken & D’Amour, No, 151 Cedar Street, New 
York City designers and builders of labor-saving 
and automatic machinery and tools to order. 

For Sale—28’’x12’ and 32’’x16’ engine lathes; new, 
with compound rest and power cross-feed. W. P 
Davis, Rochester, N. Y. 

N. Y. City Bolt & Nut Co., Limited, 33 and 35 Des- 
brosses St., N. Y. City, manufacturers of Machine 
Bolts of every description. Write for estimates. 

Planer Chucks and 13’’ Upright Drills. For cuts 
and price address G. W. Jordan, No. 4 Wayne 
Street, Worcester, Mass. 


25" { ‘Only Drill Press built on 
32” | *Ko-rekt’ principles, 


37’ | even if they come from Jersey ” 

42’ | Gould & Eberhardt, New Ark, N. J. 

Complete treatise on Screws and Screw-making, 
with clear and concise explanatien of the methods; 
9 illustrations. Price, $1.25 postpaid. E. & F. N 
spon, 12 Cortlandt Street, New York. 

**Hawkins’ Maxims and Instructions for the 
Boiier-room.”’ 10 Parts, 25 cents each. Catalogue 
free. Theo. Audel & Co., Pubs., 91 Liberty St., N. Y. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Etizabethport, N. 
J, who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 

Brown & Sharpe Mfg. Co., Providence, R. I, an 
nounce that the prices of their Swivel Vises for use 
on miliing and planing machines have been re- 
duced. Price of the No.2 vise is $24.00; price of 
the No. 3 vise is $30.00. Former prices, $31.00 and 
$38 00. 

Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Fu 
ton St., New York. 

Binders’? for the AmMERtcAN MAcuHINist. Two 
styles— the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either willhold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co . 96 Fulton St., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $9 
postpaid. Published by John Wiley & Sons, 53 East 
renth Street, New York. 














A $400,000 cotton-mill is to be built at Riverside, 
Ala 

Itis stated that Jones & 
steel-mill, at Pittsburgh, Pa. 

The Pittsburgh (Pa.) Locomotive 
build a large machine shop. 


Laughlin will erect a 


Works wiil 

The Louisville & Nashville Railroad Company 
will erect repair shops at Montgomery, Ala. 

An electric light plant will be erected at Hopkins- 
ville, Ky. The mayor can give information. 

It is stated that negotiations are pending for the 
removal of a nail factory to Newport News, Va. 

The Keystone Bridge Company, of Pittsburgh, 
Pa., is rebuilding part of its erecting department. 

A foundry and machine shop will be established 
at Ivanhoe, Va., by J. H. Gills, formerly of Raleigh, 
N.C, 

The Germania Electiic Company, of Boston, is to 
start a large manufacturing plant at Marlboro, 
Mass. 

A 250x75-foot, two-story addition is to be built to 
the plant of the Beiden Machine Company, at New 
Haven, Conn. 

A cotton-mill will probably be established at 
Howardsville, Va., by the Virginia Steel, Iron and 
Slate Company. 


New machinery is to be added that will double 
the capacity of the [fuscaloosa Rope and Yarn Mill, 
Tuscaloosa, Ala. 


The Pulaski Electric Company, capital, $25,000, 
has been organized at Pulaski, Va. J. R Miller can 
give information. 


The total length of the Bucyrus Steam Shovel 
Company’s plant at South Milwaukee, Wis , will be 
900 feet, with a tower. 


The Houston & Texas Central Railway Com- 
pany (office, Houston,) is reported as to erect repair 
shops at Austin, Texas. 


The Baker Iron Company, of Jasper, Tenn., vill 
purchase a full outfit of machinery for the manu- 
facture of bar-iron and steel. 


The Jas. Jones Manufacturing Company, ¢ f Belle 
ville, Ill., have increased the capacity of their 
works by adding an addition. 

The Porter Macbine Company, of Newark, N. J., 
iserecting an addition to its works 103x65 feet in 
size, and three stories in height. 
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It is stated that the Pembroke iron plant at | 
Washington, Maine, is tobe converted into a manu- | 
factory of electric cars and motors. 

A passenger car shop, 138x238 feet in size, is to | 
be built by the Pennsylvania road at Renovo, Pa, 
Ground has been broken for the structure. 

The White Sewing Machine Company, of Cleve- 
lard, O., will erect a factory 82x200 feet, three 
stories, built of brick. The cost will be about 
$17,000. 

Robert and Joe Wood have purchased the inter- 
est of D.C. Morris in the electric light plant at 
Morristown, Tenn., and the system will probably 
be improved. 

The P. B. Hand Manufacturing Company, of 
Iandsboro, will, it is stated, erect in Long Beach, 
Miss., a factory for the manufacture of patented 
iron articles. 

The Litchfield Car Company, of Litchfield, IIL, 
hes within the past month taken orders for 1,500 
box and coal cars. The company will add new ma- 
chinery to its plant. 


An Edison incandescent electric light and power 
plant may be erected in Baltimore, Md., as efforts 
are now being made to organize a $1,000,000 stock 
company for that purpose. 

The citizens of Gonzales, Texas, are actively en- 
gaged in securing means for the erection of an oil- 
mill and a cotton gin. At a recent meeting 202 
shares of stock were taken. 

A. G. Thurston Sons, of Fall River, Mass., have 
made considerable additions to their machine shop 
by adding a new plant for the manufacture of plate 
rolls and general mill machines. 


The Houghton Machine Manufacturing Company, 
capital, $500,000, has been incorporated at Harper's 
Ferry, W. Va., by J. Q. A. Houghton and others, to 
make a patented buttonhole machine. 

Plans have been prepared for a blacksmith shop 
and boiler works for Edw. Kendall & Sons, Cam- 
bridgeport, Mass., to be 60x282 feet in size, one 
story, built of brick, and to cost $12,000. 

The City Foundry and Machine Works have just 
started at Massillon, Ohio. The company makes 
eastings of all kinds, and does a general machine 
shop business, giving special attention to repairs 

The framework of the Harney Peak Tin mill, at 
Hill City, S. D., is finished. The first of December 
will see the building inclosed. The plant is ex- 
pected to be ready for operation early next spring 

The Pennsylvania Lubricating Company has been 
formed at Joliet, Ill, for the manufacture of lubri- 
cators. The capital stock is $25,000. Grant McCargo, 
Wm. Gardner, aad F. C. Caldwell are the incorpora 
tors. 

The Robinson-Rea Company, of Pittsburgh, Pa.. 
has been awarded the mill contracts by the Ameri- 
can Tin- plate Company, of Elwood, Indiana. It is 
stated that the new plant will employ about 1,000 
men. 


John J. Hill, W. H. M. Hill and D.H. Curtis, of 
Chicago, have incorporated the Hill Double Lock 
Safety Sv itch Company, with capital stock of $25,- 
000. The company will manufacture railway 
switches. 

Walter Hanson, Luke Strider and Frank Aldrich 
have incorporated the Hanson Battery Light and 
Power Company at Washington, D. C., to produce 
and furnish electricity for light and power. The 
capital stock is $1,500,000. 


Chandler & Taylor Co., Indianapolis, Ind., issue a 
catalogue, “Series B,’’? in which are illustrated and 
described types of engines and boilers built at the 
works. The illustrations are very complete, going 
quite extensively into details. 

The Nowlin Safety Switch and Signal Company. 
of Chicago, has been incorporated, with capital 
stock of $500,000, for the manufacture of railroad 
appliances. The inccrporators are C. EF. Nowlin, 
Charles Kirchner and W. G. Barnet. 

George Finfrock, J. J. Alspeter and George 
Veesenmeyer, of Chicago, have incorporated the 
Finfrock & Veesenmeyer Patent Journal Oiler 
Company, with capital stock of $1,000,000. The 
company proposes to manufacture a patent journal 
oiler. 


A complete outfit of new machinery will be put’ 


in the large flouring-mill plant of the City Mills 
Company, at Knoxville, Tenn, and the capacity 
doubled. The machinery will be purchased at a 
cost of about $25,000. J. Allen Smith is president of 
the company. 

It is reported that the Chickamauga Foundry 
and Machine Company has purchased, and will 
operate with doubled capacity, the Tennessee Iron 
Fencing Company’s plant; also remove to Chat- 
tanooga, Tenn., and operate the hay press factory 
of J. M. Sanders & Co, at Dalton, Ga. 


James Fox, J. E. Febrey, Chas. S. Young and 
Geo. F. Chapman, of Elizabeth, N. J., have ineor 
porated the Railroad Automatic Torpedo Machine 
Company of that city, with capital stock of $25,- 
000. The company will manufacture and sell tor- 
pedo machines and other railway appliances. 


Recently Ball Brothers tin stamp works, at Mun- 
cie, Ind., were destroyed by fire. Work has begun 
on the rebuilding of the plant, which will be push- 
ed as rapidly as possible. The building will be fire- 
proof, made of brick and iron with cement floors: 
It will be 500 feet long, 70 feet wide, and two stories 
high. 


The Covington & Cincinnati Rapid Transit Bridge 


River between Cincinnati and Covington, Ky. 
The incorporators are Geo. Bullock, Stephen R. 
Burton, Chas. B. Simrall, R. W. Nelson and D. P. 
Eells. 

The Jos. Dixon Crucible Co., Jersey City, N. J., send 
us a fine assortment of their graphite pencils—some- 
thing more than a baker’s dozen of different colors 
and grades of hardness—arranged in what serves as 
acase. Schoolgirls and boys will be considerably 
more than pleased with such a packet, and older 
people will not object. 


The Boston Steam Gauge Company has been or- 
ganized in Portland, Me. The officers are: Presi 
dent, Charles A. Wentworth, Hyde Park, Mass.; 
treasurer, Henry L. Willard, Hyde Park. Directors: 
Walter L. Whitney, Millbury, Mass.; Henry L. Wil 
lard, Murdock McNeil, Boston; Charles A. Went- 
worth; capital stock, $100,000. 


The smelting company whose plant is located at 
Omaha, Neb., will make an addition thereto for 
reducing copper ore, and it is expected to turn out 
fivetons of copper per day. A building about 150x 
80 feet will be erected for this purpose, fifty men 
will be employed, and $75,000 worth of machinery 
put in the building. A great deal of the machinery 
is already on hand. 


It is reported that the Webster, Camp & Lane 
Machine Company, of Akron, will locate at Kent. 
Ohio. The matter has gone so far that the dimen- 
sions of buildings have been decided upon. The 
buildings are to be of brick, and they, with the 
grounds, are to cost $75,000. They are to be erected 
by the town, under the supervision of an architect 
to be selected by the company. The main structure 
is to be 300x100 feet, two stories high. The foundry 
is to be 250x75 feet, with an “*L”’ 100x75 feet. The 
building for storage purposes will be 250x75 feet. 
There will also be numerous other buildings of 
smaller dimensions. The company binds itse:f to 
employ at the start 300 men, and expects, just as 
soon as more machinery can be put in position, to 
have 500 men at work. 


——— oe . 
Discussion of Topical Questions at the 
New York Meeting of the Mechan- 
ical Engineers. 





Last week, for lack of space, we were 
obliged to omit the discussion of Topical 
Question Number 104 which was : 


‘HAVE HAD ANY EXPERIENCE WITH 
SYSTEMS FOR THE PURIFICATION OF BAD 
FEED WATER BEFORE IT GOES INTO THE 
STEAM BOILER, EITHER BY PRECIPITATION 
OR OTHERWISE ?” 

Mr. Kent: I was hoping that the gentle- 
man who suggested this topic would be here 
to bring out the points he desired. Hesaid, 
‘Bad feed water.” Now that word can be 
considered widely or otherwise. The ques- 
tion is, what degree of badness he would like 
to consider, and also, as I should judge, what 
to add to the water he has, in view of the 
chemical and vegetable matter in the feed 
water. But I would like to ask if any gen- 
tleman here has had much experience in the 
matter of cleansing feed water from grease 
and oil. With the surface-condensing sys- 
tem this is an evil we have to contend with, 
and sometimes is a very serious matter; and 
I would like to give a little experience that I 
had. In these higher pressures and tem- 
peratures we find that, of course, as we all 
know, there is a different chemical action 
on the lubricants as used in engine cylin- 
der. &.: instance, it is a very easy matter 
to filter feed water when we have low steam 
pressure, but it is a difficult matter with 
higher pressures, and in these modern days 
the higher pressures are the rule. Let me 
instance a case in point. <A certain station- 
ary Corliss engine, 140 boiler pressure, was in 
use, and they had trouble from the begin- 
ning with the boilers, the tubes leaking—a 
very serious matter. We discovered that 
the parties in fitting up the engine had not 
provided a copper box for the feed water ; 
there was not enough filtering material on 
the chambers in the box—at least it was so 
supposed —and a large filter was substituted, 
but it had very little beneficial result. The 
feed water as it came from the air-pump 
seemed to be a perfect emulsion of water 
and grease—that is, milky water; and, no 
matter how long it stood, it would still re- 
main so, very little grease rising on the sur- 
face, but still remaining in this cloudy 
condition; and, although an improved filter 
was afterward put in, it seemed to benefit it 
very little, and it was a serious matter as to 
what they should do until they had tried a 


YOU 





filter designed with the chemical arrange- 





Company has been formed at Cincinnati. The 
company intends to construct a bridge over Ohio 


|ment of coagulation; and then they were 


was as Clear as spring water, and the trouble 
ceased with the boiler. 

Mr. Ashworth: This question of bad 
water, or water impregnated with very in- 
jurious properties for the generation of 
steam, has been a perplexing question in our 
section of the country, and in the tributaries 
of the Mississippi. We have for a long time 
recognized this simple fact, that the proper 
rule is to catch the impurities before they 
enter the boiler ; and it can only be done by 
heating it up to the temperature that is kept 
in the steam boiler. On the Monongahela 
and Allegheny we have that trouble toa 
great degree, and to the people in the east- 
ern section of our country, and in the north- 
west, it becomes a matter of surprise that 
we have a condition almost lapsing into a 
primitive barbarism as regards our steam 
boilers. I have nodoubt that many excellent 
boilers, well adapted to perform their func- 
tions in every other respect, have been entire- 
ly ignored and condemned through a lack of 
facility for meeting this important require- 
ment. Some time ago this matter was _pre- 
sented before me, and after a thorough re- 
view we introduced a system of purifiers, 
whieh were of the cylindrical form, having a 
series of shelves, and a thorough circulation 
is conducted through these. I think it is 
known as the Hoppes system, and while it is 
still a brief period since the introduction of 
the system, it has up to the present time 
worked with admirable effect, and is thor- 
oughly satisfactory. I have witnessed the 
operation of this apparatus where artesian 
wells were driven in the city, where the 
boilers were taken out and every plan was 
introduced that it was claimed would obvi- 
ate this difficulty without the outside influ- 
ence of purifiers. In the period of eight days 
1 formation would be on these shelves 
amounting to 24 and 8 inches in thickness, 
and it was impossible to carry on their busi- 
ness successfully in the starch works with- 
out the application of this purifying system. 

A member: I would like to ask Mr. Ash- 
worth if he is familiar with the exact character 
of the impurities of the water in that section. 
“Has any investigation been made to learn 
what these impurities are, whether chemical 
or vegetable ? 

Mr. Ashworth: They are a combination ; 
we have a mixture of all these various im- 
purities. 

Another member : I would like to ask Mr. 
Ashworth a question. He said there is no 
way of removing the impurities except to be 
brought to the temperature of that carried in 
the boilers. Would that be necessary ? or 
have any experiments been made to prove 
that the water had to be brought to a tem- 
perature or a pressure equal to that carried 
by the boilers? 

Mr. Ashworth: It is absolutely necessary 
to bring it up to the temperature of the 
boiler. 

A member: In other words, the purifier 
should be under the same pressure as the 
generator. 

Mr. Ashworth: Yes, sir. 

Mr. Kent: There was a system introduced 
some years ago by Mr. Blessing, of Albany, 
of taking the water out of the boiler and 
pumping it in again—removing the water, 
and removing the impurities, and pumping 
it back in again. Inregard to another point 
made by Mr. Wheeler, the emulsion of the 
oil in water, I would suggest it might be 
well to use the Swedish system of extract- 
ing cream from milk, that is, the centrifugal 
force. 

A member: I would like to ask the gen 
tleman if there is anything else used in the 
feed water. 

Mr. Ashworth : 
a pure circulation. 

Another member: Weare troubled a great 
deal with the Croton water system. We tried 
a system in which we took a cylinder of 
thirty inches in diameter and twelve feet 
high and placed it so that from the bottom 
of it the water would run from natural 
gravitation the boiler. We carried 
about eighty pounds pressure. We filled 
this cylinder. Atthe top of this cylinder 
we had a sprinkling arrangement with holes 


‘ 
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Nothing whatever ; only 


into 


with coke, and connected the steam part as 
well asthe water part of the boilers, so that 
we had a full pressure in this apparatus, 
and probably at least eight feet of it was 
the water. Weran it that way, fetching 
the water into the top there and letting the 
water sprinkle through the coke and steam 
space into our boiler, and there wasn’t a 
particle of difference in the quantity of lime 
we got out of the boiler, which gave us the 
trouble in our boilers. Of course there is 
not a great quantity of lime in the Croton 
water, but we gota pailful a week in our 
tubular boilers, and we had to abandon it as 
absolutely worthless. After using it several 
months we could find no trace of the lime 
on the coke, or anywhere except in the 
boiler. 

Mr. Odell mentioned some cases _ in 
Syracuse in which apparatus had been put 
in, in which the feed water was subjected to 
steam pressure about 20 pounds higher than 
that of the boiler. The plan had been 
entirely successful. 

Mr. Falkenau : I had a little experience in 
connection with the boilers in the Edison 
station in Philadelphia, which caused a little 
trouble last year ; and in that case they em- 
ployed several different filters unsuccess- 
fully, and finally put in some of these 
Hoppes filters spoken of, and they did not 
prove successful, and they finally used cups 
in their wells. The cups are put into 
the well, and they use an injection of caustic 
soda into the well every day, and that seems 
to answer the purpose. 

Mr. Hoppes: The reason the purifier had 
not worked in this case was because it had 
never been connected up and used, their 
use requiring some alteration in the building, 
which they were not yet ready to make. I 
don’t like te blow my own horn, but the 
gentleman made a statement that I think is 
incorrect in regard to the principle of our 
purifiers. They state it asa matter of pre- 
cipitation. I would say, while our purifier 
is based on the plan of precipitation, it is 
not based entirely on that plan. Other puri- 
fiers that have been in use depend on the 
plan of precipitation or filtration. Some of 
the arrangements used in the boilers, called 
‘‘skimmers,” depend on skimming the top 
of the water to remove the impurities which 
float on the water, generally the carbonate 
of magnesia. Our pans are made in this 
form (indicating on blackboard). We have 
six pansin the purifier. The ends of the 
pans are higher than the sides. The water 
tlows evenly on the under side of the pans 
in a thin film, and the impurities are caught 
on the under side of the pans. In this mat- 
ter we have brought into practice an entirely 
new principle ; itis not precipitation, and 
not filtration. We use no filter. We have 
formations showing as high as three inches, 
which form on the edge of the pans. It 
forms thickest on the edge of the pans and 
runs into a thinner formation at the center. 
The second pan has a less formation than 
the first, and the last pan will show per- 
haps a sixty-fourth or a thirty-second of an 
inch of the formation on the under side of 
the pan. Now the various waters that have 
different chemicals in them have different 
scales. The water that is the worst to 
handle forms a soft formation on the under 
side of the pan; it is composed of sulphates. 
Ican tell very closely what the chemical 
analysis of a water is without making an 
analysis. The carbonates form a harder 
scale; and we like to handle waters that 
have carbonates best, because there is the 
least irregularity in the action of the puri 
fier, and with water composed of sulphates 
the deposit is liable to wash off, it forms so 
soft a formation on the pan. On the second 
pan you will find the sulphates and carbon- 
ates mixed, and sometimes a very hard 
white scale will form on the lower pan, 
showing a silicate of lime and sulphate of 
lime combined together. The formations 
of the Beaver Fall plant spoken of I never 
saw, but I understood from one of my men 
that it also showed a good deal of vegetable 
matter. We understand when we see that 
in water, besides the solid and the 
silicious there was a great deal of vegetable 


also 








| able to clear the water perfectly, so that it 





in it, and we filled this boiler pretty well up 


matter in it, 
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Launch of the U. S. Cruiser New York. 





The cruiser New York, designated in the 
Department at Washington as armored 
cruiser No. 2, was successfully launched on 
the 2d inst. from the yards of Wm. Cramp 
& Sons, at Philadelphia. This cruiser is the 
most formidable war vessel yet built for the 
new navy. Her length on the water line is 
380 feet 64 inches; breadth of beam, 64 
feet; mean draught, 23 feet 34 inches; dis- 
placement, 8,150 tons; maximum speed, 20 
knots ; sustained sea speed, 18} knots; com- 
plement (officers and men), 475; coal endur- 
ance (total capacity), 13,000 miles. There 
will be four separate engines of the vertical, 
inverted, direct-acting, —triple-expansion 
type, arranged in four water-tight compart- 
ments. Each engine is expected to develop 
4,500 indicated horse-power. High-pressure 
cylinders, 32 inches in diameter; intermedi- 
ate, 46 inches; and low-pressure cylinders, 
70 inches in diameter ; all having a stroke of 
42 inches. This vessel is to have an entire 
outfit of Blake pumps, including the special 
independent air-pumps for the main engines, 
and the hydraulic pressure pumping engines 
which will work the guns and turrets under 
a water pressure of from 600 to 1,200 pounds 
per square inch. The auxiliary condensers, 
which are to be mounted on the combined 
air and circulating pumps—Wheeler’s im- 
proved system—will be furnished by the 
Wheeler Condenser and Engineering Com- 
pany. 

Steam will be furnished by six horizontal 
return tubular boilers, placed two abreast in 
three water-tight compartments. They will 
be 15 feet 3 inches in diameter and 21 feet 
3 inches in length. The total grate surface 
will be 990 square feet; heating surface, 
31,190 square feet ; whee steam pressure, 
160 pounds. There will also be two auxili- 
ary boilers above the protective deck. All 
the boilers are fitted to work under a forced 
draught on the air-tight fire room system. 

The vessel will be fitted with every 
modern convenience that science can devise 
for the comfort and health of the officers and 
men, and will undoubtedly be the pride of 
the navy. Her cost, exclusive of armament, 
is not to exceed $3,500,000. 

5 R= 
Trial Trip of the Ferryboat * Bremen.” 


The Hoboken Ferry Company made a 
trial trip with their new ferryboat ‘‘ Bre- 
men” on the Ist inst. Her performance 
was certainly very satisfactory, and elicited 
the highest praise from all the invited guests, 
including many prominent engineers. The 
boat made an excellent start from her slip 
at Hoboken, and proceeded at a compara- 
tively high speed to Staten Island, and then 
returned and made a trip up the Hudson to 
Yonkers. During the return trip the speed 
of the boat was tested by running her overa 
measured mile. Against a very strong tide 
a speed of one mile in 5 minutes and 4 sec- 
was obtained, equal to 11.84 miles per 

With the tide a mile was made in 3 
minutes and 56 seconds, equal to 15} miles 
per hour, giving an average speed of 
about 134 miles per hour. Although this is 
an excellent record for a ferryboat, she will 
undoubtedly do still better after she has 
been in service for a short time. 

The engines, of which illustrations will be 
found in our issue of October Ist (current 
volume), were built by the W. & A. Fletcher 


onds 
hour. 


Company, North River Iron Works, of 
Hoboken N. J. The general arrangement 


of cylinders and cranks is such as to balance 
all the reciprocating parts and enable the 
engines to work very smoothly and admira 
bly ; they appear to possess all the strength 
necessary for the severest service to which 
they may be put. In fact, 
of the engines gives ample evidence of the 
experience of the designer. 

The hull of the ‘‘ Bremen,” 
her sister ship, the ‘‘ Hamburg,” 
completed, were built by T. 
Co., of Newburgh, N. Y. 


the construction 


sé 


and that of 
now nearly 
Marvel & 
Both are 


S. 


steel hull, double-deck screw ferryboats, and 
represent the latest step in a process of evo 
lution in New York ferryboats, which began 
about five years ago. 


Up to 1886 the standard engine for ferry | the music were appreciated by the large 


service had been the beam engine, with jet- | 
condenser and radial paddle-wheels. This | 
type of engine had undergone no practical | 
change for forty years, and though efforts | 
had been made to use engines of other types 
to drive the radial wheels, the beam engine | 
retained its place as the standard engine. 
But the good results obtained from the 
screw boats with multiple cylinder engines, 
now in use on the ferries of the Hoboken Com.- | 
pany, the Erie Railroad and the Pennsyl 
vania Railroad, indicate that the old type 
of ferryboats, on the North River, at least, 
is doomed. 

In 1889 the boat ‘‘ Bergen,” whose engines 
were illustrated in our issue of November 


24, 1888, being the first one built which had 
a screw at each end of a shaft running | 


throughout the whole length of the boat, 


| excellent; 


of them, however, 


| tions under 


was placed in the service on the Hoboken | 


ferries, and was found to fully realize the 
objects for which she was designed ; but 
changes were found desirable in the details 
of the design of her main engines and gen- 
eral arrangement of the machinery. The 
following table will show the differences be- 
tween the ‘‘ Bremen,” ‘‘ Bergen,” and ‘* Or- 
ange,” the latter vessel being taken as an 
excellent example of the old style of the 
beam engine ferryboat ; all have steel hulls : 

In the ‘‘ Bremen” the most important 
change from the ‘* Bergen” has been the 
adoption of two compound engines instead 
of one triple expansion engine. 

In the ‘‘ Bergen” 
from the low-pressure crosshead, while the 
circulating pump is an independent duplex 
one. In the ‘ Bremen” the circulating and 
air-pumps are driven by auxiliary engines, 


Bremen. 


Built. 1891. 


bor er 217 feet. 


Length of L. W. I 


| engine, with crank set at right angles. 


the air-pump is driven | 


number of invited guests. 

At the highest speed of the engines during 
the trial, scarcely a tremor, even at the ex- 
treme ends of the boat, directly 
propellers, was perceptible. 

The maneuvering powers of the boat are 
she was headed up and down the 
river several times without stopping or re- 
versing her engines. 

The five screw ferryboats, which will 
shortly be in service on the North River, 
represent four different types of engines, all 
applying the power in 
the same way as was first done on the ** Ber- 
to a shaft length 
of the vessel, and driving a screw at 


over the 


gen,” running the whole 


each 


end. Which of these types of engines will 
be found the most suitable for the condi 


which they have to work, is a 
question which only 
can determine. 


time and experience 
We have given illustrations 
of three of these types of engines in former 


issues. The remaining type is that of the 
* John McCullough,” built for the Erie 
ferries by Nafey & Levy, of Philadelphia. 


She is driven by a two cylinder compound 
Like 


all previous North River ferryboats, the 


McCullough has but a single deck for 
passengers. 
——_—__—_~@>e—_—_—_—_——- 


A new telegraphic machine has been 
brought out in Germany, of which the Lon 
don Times says : 

‘The invention was primarily designed 
for long-distance telegraphing. It 
chiefly of two electro magnets, the one gen- 
erating only a positive, and the other only a 
negative current. 


consists 


These set in motion a 


Bergen. Orange, 
1889. IRN6. 


200 feet 217 feet. 


Beam. L W. L BOWES <5 oc cscs ewes 32 feet 2 inches. 32 feet, 

Beam over guards ... ....... 62 feet 62 feet .... 62 feet. 
Displacement, L. W. L............ 1 900,000 pounds rere 1.330,000 pounds. .eeee 1,740,000 pounds, 
Number of seats.. 464 .. WO a seed ccies 254. 

WIMTEL ONE MOTION oc céccces sousses CL er 23 feet......... 25 feet 

Diameter of boiler............ ...| 9 feet ho 11 feet 6 inches. 
TRMINCE OF POUCES o4. oc cccccscees 


Grate area, 91 square feet 





Se 2c aay ve eR emecdcipate inset Me 


81 square feet. 


Ratio of grate area to total!) s56 0 2 pon See 38. 
heating surface............... ‘| 
TVDO OF GUMINOG. 0.56. 000402 arate | Compound propeller binge A expansion. Low-pressure beam. 
Diameter of vylinders............. | 2of 2in., 2 of 36in..| 18k, 27, 42 inches 16 inches, 
Ne gee REA Her ere rar Soot CimeChes.......56] Mee Obe cee crctens 10 feet. 
Safety valve” pressure. Sea eiaen | 120 pounds. seas 160 NEE. 55 scee ences 15 pounds 
Diameter of propellers ..| 8 feet six inches.... ae Paddle-wheel. 
Pitch of propellers................ ATOGG cc cace, caine 9 feet....... si opaesea | Ee ene. 
NOMDEl OF COATES: ...5 0 sccceceere Bee Newer vaeass neice RAGA RSE ese ii 


designed and built by the George F. Blake | 


Manufacturing Company. These 
are illustrated in our issue of October Ist, 
current volume. They indicated less than 


one per cent. of the power of the main | 
engines. The other pumps have also been | formed. 


furnished by the above company. 


All these vessels are steered by William- | 


son's Steam Steering Gear. The ‘‘ Bergen,” 
‘* Bremen” and ‘‘ Hamburg ” are heated by 
the Sturtevant system of forced circulation. 

A test of the engines of the ‘‘ Bremen,” by 


Prof. James E. Denton, of Stevens Insti- 
tute, has been made. The following ap- 


proximate results are compared with results 
obtained from similar tests of the ‘‘ Bergen” 
and ‘‘ Orange’ 


Bre- Ber- Or- 
men, gen. ange. 
Evaporation of boilers 

from and at 212° ahr. 

per lb of combustible.. 11.57 11.40 11 
Actual evavoration per Ib. 

OF C00) 26050 Ronan 8.85 9.2 8 65 
Percentage of ashes.. 11.9 7 87 11 
steam consumed per hour 

tor all purposes, per h. p 

of main engine, 3 20.64 21.8 27 
Pounds of coal per h. Dp. ’ 

per hour a wales aa-wae 2.33 2.37 3.2 

The decorations of the ‘‘ Bremen’s” cab- 


ins, by the 


handsome ; 


Tiffany Glass Company, are 
the stairs from the lower to the 
upper cabins add much to tie attractiveness 
of the design. The cabins are lighted by 


gas, and much attention has been given to 


promote the comfort and safety of the com- 


pany’s patrons, which undoubtedly will be 


engines | 


perforator, whereby holes are punched in the 
tape. The holes, instead of consisting of mere 
dots and dashes, as in the Morse system, are so 


| arranged that, on joining them with lines, 


the letters of the Roman alphabet are 
The chief merit of the machine is 


the extraordinary ease with which it can be 


worked. At a recent trial between the 
| Berlin and Hamburg Stock Exchanges, a 


| distance of nearly 200 miles, it was found 


possible to send from sixty-five to cighty 
five messages per hour, or from twenty-five 


to thirty-five words per minute. The ap 


paratus could, indeed, be worked much more 


rapidly, except that the operator's fingers 
could not move sufficiently fast. It de- 
clared that the public will easily learn how 
to decipher the perforated tape, 
time, be able to perforate 
and hand them 


1s 


and will, in 
their own mecs- 


sages, to the telegraph 


| officials for immediate travsmission.”’ 


ee 

Messrs. Deacon, Maxwell & Dore, of 
Birmingham and Java, who carry on busi 
ness in this country under the title of 
Samuel Fisher & Co., Nile Foundry, Bir- 


mingham, have just completed a large triple 


effect evaporating plant, which is about to 


| be shipped, 
gines and pumps, to Java. 
| 


| 


appreciated as much as the trial trip, the | 





liberality of the company at luncheon, and ! tubes, or 





together with its vacuum en- 
This machinery 
comprises only a small part of a complete 
set of plant which the firm have 
and supplied on instructions received from 
their resident partner in Java for a 
estate in Dutch East India, The three 
ings are of mild steel, 7 ft. 6 in. 
the body, the over-all height of 
18 ft. 6 in; 
brass. 


designed | ‘ 


new 
cas 
diameter in 
these being 
the tube plates are entirely of 
Each vessel contains 750 2-in. brass 
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patent inlets this 
paratus, whilst 


ments have 


fitted to 
important 
been introduced, and a highly 
improved evaporative duty has been guaran- 
teed. 


vapor are ap- 


other improve- 


London Engineer. 





Machinists’ Supplies and lron. 
New York, December 5, 1891. 
Iron—American Pig—The general impression 
seems to be that prices have reached bottom fig- 
ures, and that business will be done upon the pres- 
ent basis for some time. 





We quote Standard Northern brands. No. 1 
Foundry, at $16 to $17; No. 2is selling at $15 


to $16.50, and Grey Forge at $13.75 to $14 50. South- 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry; $15.50 to $16 for No. 
2; and $14.25 to $14.50 for No. 3. 

Scotch Pig—We quote Coltness at $23, and Egling- 
ton at $20.50. 
Antimony 
place. 

We quote Hallett’s at 12%4ce. to 13e.; Cookson’s 
at 1534c. to 1646e.; and L X at I5lge. to 14e. 
Copper—Buyers are covering immediate wants 
only, and the mi: rket remains very quiet. Lakeis 
freely offered at 11¢.; Casting Copper rules steady 
at 10%4¢c. 

Lead —Buyers are still holding off, 
willing to bid more than 4 20c. 
at 4 5c 
Lard Oil 
ern, 52c. 
Spelter 
at 4.75¢ 
Tin 
steady. 


No change of importance has taken 


and are un- 
Supplies are held 
Prime City is held at 53c. to 54e.; West- 
Little is being done. Supplies are held 
for carload lots in New York 
The market is very quiet. and 
Values range from 19.85¢. to 20c, 


prices are 





*WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed to our 
are uill be forwarded, 


machinists Address, The 
Ticonderoga Machine Company, Ticonderoga, N. Y. 

Mechanical draftsman, best refs , wants position; 
N. Y. or vicinity preferred. Box 10, AM. MACHINIST, 

Two or three good machinists wanted in general 
job shop. Kidder Mach. Co., Franklin Falls, N. H. 

Wanted—Machinist experienced in vise work on 
engines from 2to 20 H. P. Troy Engine and Ma- 
chine Co., Troy, Pa. 

Wanted—Situation by a prac tical steam engineer 
and machinist of 15 vears’ experience; first-class 
ref. given. Address H. F. Mellor, Ranco¢ cas, N. J. 

Machine shop foreman wants to change; experi- 
ence on engine and general mill work, aiso with in- 
diecator. Address J. A., care AMERICAN MACHINIST. 

First-class mechanical draftsman, thorough in 
general machinery. shop experience, college gradu- 
ate, wants situation. Box 11, Am. MACHINIST. 

Wanted—Position as foundry foreman: 20 years’ 
experience in Corliss engine and general jobbing 
work. Address Business, AMERICAN MACHINIST. 

Wanted—Situation by mechanical draftsman and 
practical mechanic, on specialor light machinery; 
ean design, construct or take charge of construc- 
tion. Box 7, AMERICAN MACHINIST. 

Wanted—A first-class man as assistant manager 
in bicycle works; must be conversant with machine 


Wanted—First-class 


work and drawing. Apply by letter to the Craw- 
ford Manufacturing Company, Hagerstown, Md. 


Wanted to emplov a blacksmith who is an ex- 
pert in hardening and tempering all grades of steel; 
a good pleee for the right man Communicate with 
the Rand Drill Co., North Tarrytown, N. Y 


Wanted—Position as supt. or foreman, by a prac- 
tieal engineer and machinist of wide exp. on ma- 
chine tools, steamengs.. and electrical mach’y; well 
upin modern practice and the economical manage’t 
of men; Al references Expert, care AM. MACHINIST. 

Mech. draftsman, comp tent in Webb and cylinder 
printing presses. witha long exp generally. wants 
engagement: a steady. quick worker. able to take 
charge of room or gang: with excellent ref. from 
last 6 vears’ emplover Send answers to R. Gotthefl, 
draftsman, Jersey City Print’g Co , Jersey City, N. J. 

Wanted—Brass molder capable of taking charge 
of a brass foundry for a large mfg establishment 
in Ohio Must understand theroughly the molding 
and mixing of metals, and producing castings quick- 
ly and cheanly. A steady position to the right man. 
Address G P., care AMERICAN MACHINIST, 

An energetic young man (32). thorough mechanic, 
and has had extensive and successful experience 
in shop management: @lso good draftsman and de- 
signer of tools and applianees for getting ont good 
work economically, wants to correspond with par- 
tics needing such a man YV 1.857 North 
Eleventh Street, Philadelphia. 

Wanted—Position as superintendent or engineer, 
hy one with experience in modernsteam plants and 
their manygement ; has large acquaintance with 
engineers, and can command some trade: has de- 
signs in heavy and compound engines that are in- 
dorsed by the best engineers; would like to form 
connection where interest in business ean consti- 
tute part of salary. Address Eng., AMER. MAcH 


Wanted—A mechanical engineer to act as chief 
draftsman and assist in general management of 
the business; Corliss engines and refrigerating ma- 
chinery a specialty: applicant will please state age, 
experience in the business, and salarv expected: 
preference will be given to one competent and 
open for immediate engagement. Whitehill Engine 
and Pietet Ice Machine Co., Newburgh, N 





1. MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
ine, each insertion, Copy should be sent-to 
not later than Saturday morning for the ensu 
Answers addressed to our care will 


35 cents per line, 
reach us 
ing week's issue, 
be forwarded 


Cheap 2d hd- Letieni & sii rs. S. M. York, Cley’d,O. 
Auto. Steam Flue Kelley Co.. Erie, Pa 
Light and fine machinery to order; Foot lates 
‘atalogue for stamp. E. O. Chase, Newark, N. J 
Best Bolt Header in the world for $50, pyro 
II. Baush & Sons, Holyoke, Mass. 
Wanted—Speciaities to build for the Southern 
trade. Bluefield Iron Works, Bluefield, W. Va 
Corliss engs. and gen. mach’y designed, working 
drawings made. A. W. Jacobi, 136 Liberty St., N. Y. 


FE 


Cleaners 


ra) 


designed 
ith St 


machinery 
JON 


Special 
Langston & Co., 


and built. C. 
. Philadelphia. 


Special leather and cement for covertng pulleys; 





2,250 tubes in all. Mr. Maxwell's 


wy 


no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 
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By eg -A second-hand horizontal engine, 6 
P., disk center crank, locomotive crosshead and 


To manufacture light special and automatic ma- ls 
chinery, novelties, mudels, patterns, tools, etc., by 
Orange Machine and Repair Works, Orange, N. ip | Soe overhanging cvlinder, plain slide valve; also 


one engine lathe, 28-inch swing, 14 foot bed. Ad- 


Wanted—A1 machinist or pattern maker, to take | gress Julius Rhodes, Galesville, Wis. 
an interest in my machine shop, to manufacture a = ° 
small engines, 2615 & 2617 Strand, Galveston, Texas, |, Wanted—Engineers to write for catalogue of all 


the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
| Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


REPUTATION. 


Good paying, well established macbine business 
for sale, with tools and fixtures. Address ‘* Ma- 
cbhinery,’’ care AMERICAN MACHINIST. 











«B Vf Men test everything in this world 
si radleu NZ . by what it produces. 
(ieee 
4:5 2 O O O 
Hammers | BRADLEY & COMPANY, 
J. SYRACUSE, N. Y. 














ISTE 


BRANCHES IN NEW YORK ano BOSTON. 


BEAMAN 
& SMITH 











EEL TUB 
WELDLESS 
SMOOTH - COLD DRAWN 


JohnS. Leng’s Son & Co. NewYork. 








PROV. R. |. 
VALVE GEARS||:..3 
puo®%sz 
BY PROF. H. W. SPANCLER. onus 
Analysis by the Zeuner Diagram.| rr z5 
106 Illustrations. 8vo, Cloth. $2.50. |z2t® 
JOHN WILEY & SONS, NEW YORK. mo™> 








Combination Center Drills. 


Made of the best ey mays A tem- 
ae Sent postpaid dress in 
U.8.or Canada on receipe of price. 
r doz. JoHN T. SLOcoMB & Co., 

2 oe 1339, Providence, R. I, 







Montgomery & Co. 
Machinists’ Tools 


AND SUPPLIES. 




















N 105 Fulton Street, 
PULLEYS NEW YORK CITY. 
Light Belts, 


F JOHN ROYLE & SONS, 


PATERSON, N, J, 


WRIGLEY'S EMERY WHEEL DRESSERS. 








FOR TRUING OF FACE AND SIDES 


AND CUTTING ALL SHAPES, 


Sr: Price, $2.50 each. Cutters, 5c. each. 
©2Send for Circula. T. WRICLEY, 85 & 87 Fifth Ave., Shicage. 





THE HOWARD MULTIPLE BALL BEARING. 





Applicable to Frictional Bearings in General. Now running at our works 
and showing a saving of about two-thirds in power. 


MOSSBERG MANUFACTURING CO., Attleboro, Mass. 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORs. | 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., BOSTON, MASS. 
SEND FOR CIRCULAR. 


WHEELER CONDENSER AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


«Colwell {ron Works. 


Machinery for Sugar Plantations and Refiner- 
_ les. Vacuum Pans, Double and Triple Effects, 

&c. Blowing Engines for Blast Furnaces. tron 
and Brass Castings for the Trade. Heavy Ma- 
chinery a Specialty, 

















THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








FOR TOOLS. 
‘SaIG WOT 








Improved Screw Cutting 
Foot and Power. 


Drill Presses, Shapers, Band, Circular and _ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


LATHES 














FINE TAPS, DIES, REAMERS, ETC. 


Lightning and Green River Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines, 
Punching Presses, Tire Benders, ‘\ire Upsetters 
= Other Labor-saving Tools. Send for Price 
WILEY & RUSSELL MFG. CO., Greenfield, Mass. 
New York Agency, 126 Liberty St. 
The durability of the 
of — machine and the quantity 
and Prom, with quality—of work 
\ produced, is nowadays the measure of ex- 
i) sellence and profit, and in this respect the 


/ “flackney” is far in the lead. 





PERFECT SCREWS ATA SINGLE CUT 





a FF iF ce Fe Fe NF ee Te ee 


The —» 
Hackney 
F I) It ther power hammers in 
OWED & hanes oe ee ho 
Ha WMA) wor isccats sitee oo. 


Cleveland, O. 


For TOOLS, DRILLS, 
DIES, &. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 


Chief American Office, 
91 JOHN ST., NEW YORK. 


/) The Measure 
\\ 


/ 


— 





~— Arar AKASAKA AK ARK AKA 





Eon0PS STEE 


UFACTOR 


WILLIAM JESSOP & as LD. 


11 & 13 Oliver st., BOSTON, MASS, 


~ STEELS. 143 Liberty St.,. NEW YORK. 
ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 





|SHEFFIELD, 
ENGLAND. 





How to et the best results with 
STEEL.” Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of ‘“* Mushet’s” look insignificant. 


B. M. JONES & CO., 


Sole Representatives in the United States. 


*“*R. MUSHET’S SPECIAL 




















We are prepared to take Contracts for applying 
Steim Pipe and Boiler Coverings in any part of the @aBiama 


United States. UW youeinees VVUUELE 


H.W. JORNS MANUFACTURING C0, i Stestec"™ 


87 Maiden Lane, NEW YORK. 


FITCHBURG MACHINE WORKS, 


MAR. UFACTURERS OF 


METAL-WORKING MACHINERY, 


OFFICE AND WORKS: 


Nos. 13 to 21 Main Street, FITCHBURG, MASS. 


SEND FOR CATALOGUE E, 














48-inch Planer. 








ARTHUR L. STEVENS, 


MecHANICAL Encineer, 
11 8, Ninth St., Philadelphia, Pa. 


Machine Tool Business For Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufac turing Business, which is 
well established and located in an important center 
for that business. Stock, Machinery and Business 
are worth $30,000, with’ contracts and agencies 
insuring a prosperous business. Address, MACHINE 
Toous, care of AMERICAN MACHINIST. 


Special Machinery designed and built by con- 
tract. Correspondence invited with parties having 
new inventions and machinery to manufacture. 


BORING «> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 Sizes—From 5 to 20 feet. 


BETTS MACHINE 
WILMINGTON, DEL. 








CO., 
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NICHOLSON FILE COMPANY, 


~Foaoh Ae hy R. IL. 








DAI 


enamel MOLSON SLE co 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co, 


5,000 IN USE. 


Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Etc. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 





Gai 


SPECIALLY SELECTED FOR 


IF YOU WANT 


NosTONE 


\ 


YOUR WORK, ORDER FROM 


THE CLEVELAND STONE Co., 


201 Superior Street, 


CLEVELAND, OHIO. 


EA 
EA 
EA 


UTTIN 
UTTIN 


f Baa + 


LELAND, FAULGONER & NORTON Co. 


DETROIT, MICH. 








30 inch, 42 inch and 60 inch Pulley Lathes 
For Simultaneously Boring and Turning Pulleys 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 
Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 





»C. H. BAUSH & SONS, 
HOLYOKE, MASS. 
Manufacturers of 


» POST, 


ea EN 



















STEAM YACHTS & TOW BOATS, 


IGH SPEED MARINE ENGINES. All types 


of boat boilers, including the ROBERTS 

WATER TUBE SAFETY BOILER with our 
improvements. CHAS. P. WILLARD & CO., 
Catalogue free. 5 Dominick St., Chicago. 


FRISBIE FRICTION 
PULLEYS» CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORK. 








THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use. 


ORICINAL 
aq3sA0u"dWI 





Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Beware of Imitations, we will prosecute all Infringements. 


THE FOX MACHINE Co., 
$25 North Front Street, Grand Rapids, Mich. 








HARTFORD, Conn., Sept. 20th, 1891. 
FALLS CO., 
93 Reade St., 


MILLERS 


New York. 
Gentlemen : 
We have now had your Power Hack Saw run- 
ning for several weeks, and we are pleased to state 
that same is very satisfactory, and we think it ca- 
pable of doing all that you claim for it. 
Yours very truly, 


THE Bititinas & SpeNceR Co. 


F.J. SCHMITT & Co., 


30 & 32 FRANKLIN ST., NEWARK, N. J. 
—MANUFACTURERS OF— 


VAUGHI'S PATENT POWER HANMER, 


Can be adjusted easier and quicker than 
any other in use. Also 


JEWELERS’ MACHINERY 


And Tools of every description. 





MASON’S 


New Patent Whip Hoist. 








One hundred and eleven in use a the largest 
gor Hay Sopete in the World, of N. ~-& H.R. 

- R. Co., 33d St. & 11th Ave., mS York. and 
Lowen M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 





PROVIDENCE, R. I. 





LEBEL IIL 


POP OS D>, re DUALS 


DPLELITSIIIN ES ELE 


BUFFALO BLOWERS. 





Eig IAG A tiene EPL (SEIFB Jet SEK 


LEKIESS EK EG EIES (Seed Lagi G Wt 1 


BUFFALO FORGE CO. BUFFALO, N. Y. 





ENGINES 


AND 


BOILERS 


FOR ANY SERVICE. 


PUMPS, HEATERS & INJECTORS. 
COOKE & CO., 


163 & 165 WASHINGTON STREET, 


NEW YORK. 


Write for our new ‘ 
catalogue 


Engine and Boiler” 
Mention this paper. 





SEND FOR CATALOCUE. 







Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William St., London, E. (., England, 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good tnvention is worth as much in 
Great Brituin as in the U. S. Competent draftsmen em- 
ployed on premises. We refer to well known men in the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 








McGRATH’S PATENT f 
Emery Grinding, Polishing i% 
and Bullng Machines, =™ 
Bearings yielding or rigid at will, 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilled 
burr, and saving the time, 
labor, and cutting away of 
whe ele, otherwise wasted in 
truing. Send for Catalogue, 


McGRATH & COLLINS, 
Conoes, N. Y. 


HT Regtetetre tara 








For Reducing atd Pointing Wire, Y 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 
Manutacturer, 








1s. W. GOODYEAR, Waterbury, Ct. 







LE COUNT, 
NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 















= HEAVY STEEL DOG 23s r™ 
2 No. inch Price. ese 5 
ae. 4 os 
Se sie? (888 we 
le eee Se oeeis So 
ae eer? a went eS 
ee Deos SS 
2 ae Seem 10 3a 3 
ee W.00 BB. 80S, ¢ A 
Pa ao 
bas oc iit... OCs. aes 
Se % 138 % F2t b ED 
m5 10....11-2.. 9 2 = §> 
pel et aS ee 11 5GS o oe 
Dae 19....8 12 g-F z 
3 © ® ‘ an 2 @S — 
See 13 214 13 e322 
aay & I a a.. 1LHE fs EP 
ago 1....3 . 1.60 As 2 e 
ap 16....31-2. 180S8*758 ep 
45 17....4 .....2105 32 @ 
SoS 18....4 1-2 BAqs | =< 
BS 19.005 1... 3B ES Bey 
a” #£Fullsetof 19 $23.60 B3> 2 co 
Jé 20 (ext.) 5 1-2 4.00 2 o> Sgn 
a) 21 (ext.) 6 5.00 >= BN, 
One Small Set of 8—by 1-4 inc hes to 20 inch, & 6.25 
One Set of 12—by 1-4 in. to 2in. continued by 1 2in. ose 13.25 
These is are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 
NORTH EAST, PA. 


ONLY MANUFACTURERS CF 


Pure Tempered Copper 


FOR JOURNAL BEARINGS, ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 





HENRY CAREY BAIRD & CO.,, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
810 Walnut St., Philadelphia. 


t#- Our New and Revised Catalogue of Practical and Scien 
tific Books, 87 pages, 8vo., and our other (¢ ‘atalogues and Cir 

culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


STERLING'S 


PATENT 


bo Fin Pulleys 


and Couplings. 





Satisfaction fully guar 








anteed. All sizes from 4% 
to 1,000 Horse Power 
Send for Circular No. 1. 
PATENT 
Gi (O adqustal Reamers 
: dy - A set of 5 Reamers will 


ream) any poss ible size 
hole from 13.16 to 444 in. 
Thoroughly tried and 
practical. 
Send for Circular No, 2. 


Friction Coupling. 


MADE BY 


=P Cranston & Jones, 


57 Park Street, 
NEW YORK. 


BRASS AND BRONZE CASTINGS 
A SPECIALTY. 


By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices 
GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y. 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 
L’T’D 
* 


GRENFELL & ACCLES, 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 

















CABLE ADORESS, “RUNOLET, NEW YORK.® 





WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 
NEW YoRK 
PHILADELPHIA 


BOSTON CHICAGO 





ST LOUIS 


ST PAUL 
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Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 187 


CLEVELAND TWIST DRILL CO. 
“HOWE'’S SPECIAL’ .. 
Finest Work 


TOOL STEEL: sinus nu 


HOWE, BROWN & CO.,L’T’D, PITTSBURGH, PA. 


93 John St., New York. 127 Oliver St., Boston. 228 Lake St., Chicago, 





FOR THE 





ADAMS 


Automatic Bolt-Threading & Nut ‘fepping Machine. 


Made In all Sizes to Cut from 1 4’ to 6”. 

The simplest and most durable machine in existence. The 
threading head is made entirely of steel. No links, levers, 
springs, caps, cases, blocks or die rings in «: about the head. 

parate eads and Dies Furnished. Write for descriptive 
circular and price list to 


Capitol Mfg. Co., 125 to 137 Rees St. Chicago, Ml., U.S. A. 


ak a ants for Great Britain, CH/ ARLES CHURC HILL & CO., 
es A 





21 Cross Street, Finsbury, Tondon, E. C., England. 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Evecywhere. Send for Catalogue and Prices. 
THE NORTON DRILLS. 


AND RAPID DRILLING. 








1, 2,3, 4 or more Spindles, Sensi 
tive or "Automatic Feed 

To drill from 0 to 1-2 ineh holes. 

The Latest and Best ; most con 
venient, sensitive and durable Drill 
on the market. 

Have el Spindles and Bal- 
anced Tables. 

Write for prices and description, 
or for Special Machinery. 


THE NORTON & JONES 


MachineTool Works, 


PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 





Castings for High Speed Steam Engine, 
CYLINDER 4in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. WY. City, 


Sets of Castings for Engine illustrated above. with Casé 
steel Shaft, Connecting Rod and Rock Shaft and Brass Beai~ 
ings, boxed and shipped on receipt of $29.00. Three sherts 
blue prints of working drawings extra 












, KEY SEATERS E zs ye Mi hae SYRACUSE,N.Y iy 
<t, Portable and Stationary. Je | 


Back-Cutting Attachment MACHINISTS’ SCA LES, 


oe Cetet | PATENT END GRADUATION 
Giant Key- Seater Co. We Invite Comparison for Accuracy with all others. , 


EAST SAGINAW, MICH, EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y 

















April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for siniplicity and 
effective wor DAVIS 


. I 
= COWGILL. IRON WORKS, 


Omaha, Neb. 


The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 





MFRS. OF 


The 2 Moore & White ’’ 
Friction Clutches 


A Cut-Off Couplings. 


Send for Circulars. 


FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WwooDpcockK CLUTCH 


Simplest and bestin the world. Address 


| ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 











(% 
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QarF co 


| 








ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Useof 


Tin, Brass & Sheet Iron Workers, 


e\ WORKMANSHIP GUARANTEED, 
=| Wer ress WELL DESIGNED. r 
j MATERIALS OF THE BEST. . 
Special Prices. Send for Cire ulars, 7” 


Springfield Mach. Too! Co.@ 















OPEN-BACK ADJUSTABLE 





Vertical SPRINGFIELD, OHIO, 
Sacined, THEPECK PATE NT 
For Cutting and Forming FG [i 
» SMALL ARTICLES OF D R OP PR e oe, dee 
aN, ‘Sheet Metal, Leather, 
: Paper, Eto 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts., - BROOKLY N, N.Y. 




















| KEK. W. BLISS CO, LIMITED, 
(E. W. BLISS CO., elite N. Y. and the 
iSTILES & PAKKER PRESS CO. +» Middletown, Conn, 


Headquarters for Shears, Drop Hammers, 


| Operating the works of the 


Trimming and Wiring Lathes, 


Presses, Dies and all machinery for working Sheet Metal. Circulars, Cata- 
logues and all required information on application. 
Address all inquiries to 
E. W. BLISS CO,, Ltd., No. 1 Adams St., Brooklyn, N. Y. 
\ . — 

















WwoRKs, 


76 JOHN STREET, N. Y. CITY. 
BRANCH OFFICES {38-57 CLINTON STREET, CHICAGO, ILLS. 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, Pag Ye 








THE CANTON STEAM PUMP CO., 


Manufacturers of 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass 
Discounts and Terms on Application, 


cA: 
OHIO 
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WARRANTED 
THE 


THE Davioson STEAM PumPs AND PUMPINE ENGINES. 
BEST MADE 


R ALL 
SITUATION Ss. 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 
BRANCH OFFICES: 


7 LIBERTY STREET, NEW YORK. 
51 OLIVER STREET, BOSTON. 








Bc Genmant ANT? 


WN, UNAIAL 
DWiNADE! PENNA. 











Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum eel Handles DIRTY and GRIT- 
TY LIQUIDS without Oil or Care. 
plest, and most durable, as /oosening two 
nuts makes all valves accessible, Pump- 
ing Outfits for Contractors, Irrigation, 
Railroads, Mining and general uses, Send 
for Circulars, JoHN Masiin & Son, Sol 
Mfrs., 165-167 1st St., Jersey City, N.J. 


Sim- 








10 — FROM $7 Te $75 
3A ickS) 


a IN 


ESORiPtIvg © 


“CincurA® 


a ~ Vwbavati 








“LITTLE 
GIANT” 







For Feeding all 
Steam Boilers. 


of Steam. 


Boiler Washer and Testing Device. 


Uses Warm Water, avoiding in- 
jury and facilitating the Raising E a-a= 


RUE M’F°G CoO., PHILA., PA. 
CATALOGUES FREE. 


Dis THE BEST INJ HRCTOR 
RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcip 
other 







Water and 
iquids. 















=a) PENBERTHY 


M to 128 deg. 


DONEGAN & 


**Phenomenal,” 
Efficiency 99 1-2 per-cent.” 
(Michigan University.) 


RanaGeE 20 to 150 Ibs. 
80 lbs. pressure. 
matic and re-starting. 


EASTERN DEPOT: 


11 Murray St., 
(= Trial, 30 Days. Return if not satisfactory. 


A2Z,000 IN USE. 


AUTOMATIC INJECTOR. 


* Excellent.’’ 


“ Efficacy 99.2 per cent.” 
(New Albany Laboratory.) 


Lift 20 ft. Hot water supply, 115 
One Valve to operate. Auto- 


MANUFRS., 


PENBERTHY INJECTOR CO., 


DETROIT; MICH. 


SWIFT, 


N.Y. 











Fora arent vartety E 
of mechanical wo: 
using heat. Send for 
Illustrated Pamphlet 
containing exneri- 
ence of machinery 
firms. 


STANDARD OIL FUEL BURNER CO., Fort Plain, N.Y. 








oe |W. C. YOUNG & CO., Sicciccias at 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


NUTS 


OUR CLAIMS: 
Made from best Stock, 
Practically true to Gauge, 


Perfect Hexagon for close-fit- 
ting Wrenches. 


Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices, Etc., to 


PRONE BRYh AERO At, Manufacturer, 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 





FINISHED 
HEXAGON 











21 Cross St., Finsbury, London, England. 








CEAR CUTTERS 


—FOR— 


SPUR and BEVEL CEARS 


which can be sharpened and retain =. form a 
specialty. Large stock for prompt shippin 

Special work promptly attended to. Write for 
CIRCULARS and PRICES to 


R. M. CLOUGH, Tolland, Conn. 





The CHAPPELL CRIP PIPE WRENCH 





Self Adjusting. Perfect Grip, Instant Release, Easily 
Repaired ‘or further information address the mfr., 


A. H. ANTHONY, JEWETT CITY, CONN. 


Root’s Forte Blast Retary Blower. 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


= « 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P, H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


S, §. TOWNSEND, Gen. Agt, 2 yy 2683 & 165 
COOKE & (0, Selling Agts. Washington St., 








NEW YORK, 
In Writing Please Mention This Paper. 
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tenant e— ase of 


NEW YORK, N. ¥. 
41 Dey Street. 





Absolute Safety from Destructive Explosion—Highest Attainable Econom 
Fuel-—Rapid Generation of Dry or Su 
Transportation an 
possessed by the “ Wharton-Harrison ” form of boher. 

Send for Descriptive Pamphlet— Drawings, — 
furnished for any amount of power from 4 H.P. up. 

state requirements and sider ou 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


of 
rheated Steam—Durability —Low Cost of Main 
General Efficiency are among the advantages 


ations, and Estimates promptly 





r prop 


PENNA. 
ATLANTA, GA. 
9 No. Pryor Street. 


CHICAGO, ILL. 
187 La Salle Street. 





TURRET LATHES 


ARE EXPENSIVE. 





This can be applied at little expense. 


EFRASSE & CO., 
90-94 Park Row, New York. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler. thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


POND ENGINEERING CO. 





St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





FLEXIBLE METALLIC FILLET 


For PatTERN MAKERS. 8 S1ZEs. 


34" 





H. WHITE, 44 N. 4th Street, Phila., Pa 





THOS. H. DALLETT 


Manufacturers of 


Machine Tools, Cran 
Presses and other Machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 








York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler ¢ 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, sreciassiart. 


Elevators, Pumps, 


& O0., 


For instal- 
slation of 








O KEYS OR KEY SEATS! 









Manuractureo BY W. H. NICHOLSON & CO., WILKES-BARRE, PA. 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 


" i. 





RGAN& CO. 
211 Bace &t., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
*“ Reliable” Steam 
Trap. 

1888 Catalogue 
free on application. 


gp )-E. LONE 












/f you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMEN?7 
Light- 


You will make a 4 THE MORTO 
ning 


mistake that will 
cost you Key-Way Cutter is the only ma 
money. - chine on the market 
that will cut a Key- 
Way and make a Key 
totitit. Mr. Geo. New 
comb, Salem, Mass., says as fol 
lows: “The Key-maker is a 
wonderful attachment, making 
Ke)s faster than a man can cut 
off the steel forit. The Key 
Way Cutter does a piece ot 
work in fifteen minutes 
which requires my man 
seven hours to accomplist 
by hand.” We build machines with stroke varying from ix 
inches to five feet, and cutting from the smallest Key-ways t« 
six inches wide. MORTON MFG. CO.. Musk2gon, Mich 


Formerly of ROMEO, MICH. 


American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
Standard Measurements. 


Over 






in Use. 
Flat Bar Gauge. 
JAS, A. TAYLOR & CO 


BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS FOR GEARS. 
Book on Gears, $1.50. 
INDEX PLATES. 
JOB GEAR CUTTING OF ALL KINDS. 


Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete 
small or large. Send for Catalogue. 


UNIVERSAL GRINDING 


MACHINES 
Hear what they say that use them. 


Tue D. E. Warton MAcuIneE Co., 
New London, Conn., June 29, 1891. 


Messrs. LANDIS Bros., Waynesboro, Pa. 


Gentlemen ; 

The No. 2 Universal Grinding Machine recently 
furnished by you has now been in use about one 
month and we are very much pleased with it. We 
find it to be a thoroughly well made machine, capa 
ble of all necessary adjustment for the wide range 
of work required of such a tool, and exceedingly 
convenient in the arrangement of its detai's. Thus 
far it has fully met our expectations, and we have 
already come to regard it as indispensable in our 
toolroom. We remain, 

Yours very truly, 
Tue D. E. Wairon MAcHINE Co., 
L. E. Wuiron, Supt 


Crescent Gauge. 





Very 








DIXON’S 
BELT DRESSING 


LEATHER PRESERVATIVE, 


Warranted to Give Satisfaction. 


It absolutely prevents a belt from slipping. Thor- 
oughly t prone rves the jeather, and protects the elasticity 
of the 

It will pay you to send for an interesting circular on 
the subject. 


Jos. Dixon Crucible Co., 
> JERSEY CITY, N. J. 


—a 














COILS & BENDS 


— OF-— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 


THE NATIONAL PIPE BENDING CO. 


NEW HAVEN, CONN. 








82 River Street, 





WESTCOTT CHUCK CO, 


MANUFACTURERS OF —— G[piependent! Chicks. A —- Ss 
| Jaws Reversible. ye 
} Four Jaws. ed 
LATHE and DRILL | Diameter. Capacity. - 
| 7 inch. 7 inch. 
1 a“ 1084 oe 
i . wee 1934 ‘‘ 
| QI “ o5ig “ 
SEND FOR ILLUSTRATED CATALOCUE. lo“ 23 


‘ls, 












BOILER HEAD TLANGING MACHINE 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARE, Mfr., pica". 








“THE HORTON LATHE CHUCK” 


More than 300 Sizes and Styles. 


. Universal Chucks, 
«)__ Independent 
Chucks, 
’ Combination Chucks, 


Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


—OoR— 


CHAS. CHURCHILL & GO., Ltd., 


21! Cross Street, Finsbury, London, Eng. 









before illustrated. Sent free. Address 


JUST ISSUED, 


A NEW CATALOGUE OF 


LATHE Aan) DRILL CHUCKS, 


Containing full description and price of over 20 different lines of chucks. 


THE CUSHMAN 


No. 12. 


Also special chucks never 


CHUCK CO., 


HARTFORD, CONN. 





<< 


> CHUCKS 





WEETLANO 


Send for CuteBogne and Dis- 
: counts. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 149. NEW HAVEN, CT. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 












Has the Holding Pow 
er of Taper Socket, to 
gether with all the ad- 
vantages of the com 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 


Clayville, N. Y., U. S. A. 





al Grinding Machine 


For EXTERNAL 
and INTERNAL 
Cylindrical . 
Grinding, 
Straight or taper; 
grinding Toole. 
Cutters, Ream- 
ers, &c. 
EMERY Grinding 
Machinery for 
all purposes 
a Specialty. 


Appleton Mfg. Co. 


80th & Thempson Sts., 
Philadelphia, Pa, 





” Univers 


“ 





GRINDING 





Po 

= 

E 

{ te 
MACHINERY 5 
—_— i 

“ : S 

PRICES ON Wii _ 
APPLICATION. 3 
| 

= 


THE HORNER 
MACHINE CO., 


MASS. 


CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. E. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
8 A. SMITH, 23 S. Canal St. Chicago Western Agt 








PURE 
ALUMINUM, 


The Pittshureh Reduction Go 


95 FIFTH AVENUE, 
PITTSBURGH, PA,, 


Offer Aluminum, guaranteed to be equal in 
pay to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 








No, F Heavy Floor Emery Grinder, 


2INCH SPINDLE. 
e Weight, 1100 Lbs, 
Write for Catalogue. 4 






SPRINGFIELD EMERY WHEEL MFG. CO.. 





Chicago Branch: 70 So. Canal Street. 





HOLYOKE, 
ber, o —," 








Double Plunger Hand 
Pump. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, 
ACCUMULATORS. 


= Watson & Stillman, Mfrs. 


204, 206, 208 & 210 E, 43d 8t., New York. Wheel Governing Valve. 


BRIDGEPORT, CoNN. 
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EDISON GENERAL ELECTRIC COMPANY, 


COMPLETE STOCK OF 
DOUBLE BRACE, SELF-OILINC, ADJUSTABLE BALL AND SOCKET 
HANCERS, PILLOW BLOCKS, POST HANCERS, ETC. 


THE EDISON PATENT COMPRESSION COUPLING. 
“7e are in a position to fill « all Orders Immediately. 
Address EDISON GENERAL ELECTRIC CO., Schenectady, N. Y. 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanical 


operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Sr., New York. 





ERIE, 11th and 


GENERAL MACHINE WORK. 


A. KR. KING WFE’G COMPANY, 


12th Streets, JERSEY CITY, N. J. 


uésr CASTINGS arises. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


caratocus. CORRESPONDENCE INVITED. 





QRINDSTONE TKOQGHS. 


No. 1 will take a stone 32 
inch diameter, 4 1-2 

et inch face. 

HILL, CLARKE & Co 

BOSTON, U.S.A. 


No. 2 will take a stone 42 
inch diameter, 6 inch 





HILL, CLARKE & CO. 
156 Oliver Strect. BOSTON, MASS. 





Pat. KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAI SCREW-CUTTING CENTER 


HARLES MURRAY== 


; N/E ENGRAVER ON woop 


AN NST. =% NEW YORK: 


g.wxice x co TWIST DRILL GAUGE 


\inists BosTON, MASS. Send fo 








MILLIKEN & D’ AMOUR. 


151 & 1538 CEDAR ST., NEW YORK CITY. 


IMPROVED SENSITIVE BENCH DRILL PRESS No. 2. 





The most sensitive drill made: spindle runs in phosphor bronze bearings ; 
no expense of fitting chuck to spindle; wili drill holes from 0 to ss diam. 
in center of 10 inch circle; pull of belt ‘does not come on spindle. 


SEND FOR DESCRIPTION AND PRICES. 


We also make drawings, patterns, models, experimental and fine machinery and tools to order. 





MULLERLATHES 













440 N. 12th St., 


SMACHIN 


HUGO BILGRAM 


Maker of all kinds a 


Special facilities for Accurate 
Work. 












y PATENTED.  ~ 
With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL Co. 


hita., P Pa. 






ERY. 


Bevel Gears cut theoret- 8th & Evans, CINCINNATI, OHIO. 


ically Correct. Photographs and Prices on application. 








BELLOWS 


; Beam Micrometer 


Send for CATALOGUE to 


STANDARD. TOOL oD Athol, Mass. 





SWIVEL BASE. 











Specially aes 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 















FoOooT POWER 


MACHINERY, | @ feel i 
BRACKET SAWS, LATHES, te 

PRACTICAL WORKSHOP. | 
Outfits for iron and woodworkers. 


Carving Tools, Amateur Sup- 
plies, etc. Send for Catalogue. 


J.J.WATROUS, HOLLANDS MFC. CO., 


213 RACE ST., 










=m regular bench work. 
= Send for catalogue 
of full line of the 
most improved de- 
signed, and best fin- 
fished machinists’ and 
plumbers’ vises and 
small tools. 





CIN., O. ERIE, PA. 





TEEL 
CASTINGS 





FROM 1-4 TO 15,000 LBS. WEIGHT. 

True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etec., for Locomotives. 

STEEL CASTINGS of ev ery description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa, 





SPECIAL FEATURES LATHE. 





t2*°Graduated 
t2* Graduated 
t2* Graduated 


t2>Gear and 
—————— ——— [a Automatic 


IMPROVED Too. Room LATHE. 











THE LODGE & DAVIS MACHINE TOOL CO,, 


WORKS: CINCINNATI, 


NEW YORK STORE, 64 CORTLANDT ST. 


CHICAGO STORE, 68 & 70 SOUTH CANAL ST. 
PITTSBURGH STORE, COR. MARKET & WATER STS 


BOSTON OFFICE, 23 & 25 PURCHASE ST. 


PHILADELPHIA OFFICE, 19 NORTH SEVENTH ST. 
SAN FRANCISCO OFFICE, 21 & 23 FREMONT ST. 


CREAT BRITAIN, ALFRED HERBERT, COVENTRY, ENCLAND. 


Taper Attachment. 
Compound Rest. 
Power Cross Feed. 


t=Reverse in Apron. 


Belt Feed. 
Stop. 


OHIO. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


SIE ADVERTISEMENT ON PAGE 


20. 


SPECIAL FEATURES PLANER. 





t2Extra Deep Beds and Tables, 

t2 Reverse operated from both Sides. 
t2Cross Rail raised by Power. 
t2°Special Qiling Devices. 
t2"Improved Lock Shifting Device, 
t2"Designed for Extra Heavy Duty. 








IMPROVED 32 & 36 INCH METAL PLANER. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F. E. REED & CO., 
= Worcester, Mass. 












E N@l ‘od t LATH ES from 10 to 30 inches swing. 
A Hand Lat 


hes, Foot Lathes and Milling Machines. 


THE (XL DRAWING STAND 


PATENTED. 
With or without board. 


The bestand most convenient Draw- 
ing Table in the world. 


JONES & MACK, 


_ Smith Bldg, 220 Walnut St., CINCINNATI, 0. 








Price $8 










BARKER'S 
Mapes IMPROVED 
NO BELT. g ; CENTER GRINDING 
achive MACHINE. 
Guaranteed. Manufactured by 


We. Barwer & Co 
CINCINNATI, O. 





Z 
ni 
é 
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CHAS. CHURCHILL & CO., L’t’d, Agents, 
21 Cross St., London, England. 


THE CINCINNATI MILLING MACHINE CO., 
SECOND & PLuMm StTs., CINCINNATI, O. 





NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


JUST OUT 


OUR SECOND EDITION OF 


“RAPID LATHE WORK 
BY A NEW METHOD.” 


SEND FOR IT. MAILED FREE. 


JONES. & LAMSON MACHINE... 


SPRINGFIELD, VT., U.S.A. 


GAGE MACHINE WORKS, 


MANUFACTURERS 








FOX & TURRET 
LATHES 
A SPECIALTY. 


WATERFORD, 
N. Y. 


NOTICE. 


With more than twenty years’ experience 
with Milling Machines and their equipment; 
shop expenses reduced to a minimum; mod- 
ern methods of producing machined parts, 








/and the personal supervision of details by 


the proprietors, we are enabled to produce 

first-class work, and to sell as low as is con- 

sistent with quality. We invite comparison. 
KEMPSMITH MACHINE TOOL Co. 


MILWAUKEER, WiIs. 








IRON PLANERS, 


Extra Heavy. Latest Design. 


All Modern Improvements, 


LW. POND MACHINE CO., WORCESTER, MASS. 








STARRETT’S 


FINE TOOLS 


Skilled mechan- 
ics prefer them. 
Live dealers sell 
them. 

Send for free il- 
lustrated Cata- 
logue. 

™ % “STARRETT, Athol, Mass., U.S.A. 


Lonpon Acents: Chas. Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 


— sind 























FOR LIGHT WORK. 


Has these Great Advantages: The 
ai, speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power applied can 
be graduated to drive with equal 
safety the smallest or largest 
drills within its range—a wonder- 
ful economy in time and great 
saving in drill breakage. 


Send for catalogue. 


1995 Ruby St., Rockford, Ill. 








tc” IMMEDIATE DELIVERY. 


15' and 18” Crank ' SHAPERS. 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 


HURLBUT’S ? Patent Cut- 















Centering 
Machine. 


ise, 0’’,.6'7 4,656" 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass, 


g Chas. Churchill & Co, Ltd. 
_ Agents, 21 Cross St., London, 
England, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CRURCHILL & CO. Lt'd, Agents, 
21 Cross St., Finsbury, London, England. 





— Send for 
Circular. 
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“Ed PRENTICE BROS.., 

ans ufacture’ 

Bs Lathes & Upright Drils 

a Lathes from 10 in. to 

eg in. swin; Largest Va- 

| riety of rills manufac- 
tured in the world. 

= Worcester, Mass. 








P BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools 


WORCESTER, MASS. 










'D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. L. MARK, 


FIFE CUTTING & TiBADING MACHINE, 











ip a 
Beware of Imitations. 


None genuine without our 2 
Trade-Mark and Name 


ad 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 


and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., 


YONKERS, N. 


< 
° 
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SWEET’S 


Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 















IMPROVED 


28”, 
Swing. 


5”, 


32", 36" 


1", 22", 2 
.} 
e 


9 
0"” 





€ 
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WORCESTER. 


MASS. 





FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE $TOCKS AND 








ts 


FOR 


P 
“VE wacnine Wo 


,nB OPEN T0 comp 


40m 


HOBOKEN, 


Hudson St. & 13th 


W.D. FORBES & C0. ad 708 WORK DESIRED. tong 


oY Special Forming 0% 


ok? 


N. J. 


Angle Willing Cu, 


yrnet 





“Eclip suelhccosbab. sl Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cutsand screws pipes 
to 2-inch. Easily carried 
about ee 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
eficient 
machines 
: Sor cutting 
large 
PIPE S, with which one man can 
easily cut off and threadb-inch pipe 
No. 2 Cuts and Screws 2% to gin 
No.3 “ a 2% tob in 
lt will pay you to w rite us for 
particulars 
‘ PANCOAST & MAULE, 
(Mention this paper.| Philadelphia 
Be We also build Power Machines. 

















(HEAPEST 


BOLT 






H.B, BROWN & CO,, 


EAST HAMPTON, CT. 





4, 5 and 6 Ft. SWING. 





‘H. BICKFORD, 
LAKE VILLACE, N.H 


BORING AND TURNING MILLS, 


COMMON 


USING STEAM 
Be Sere 
Is the title of another book, of which we 
have bought up the edition. Publishers’ 


price, $1. 


in leatherette, 
M. E., 


Ours, 25 cents, postpaid, bound 


Written by WH. Bailey, 


Mason Regulator Co., 





BOSTON, MASS. 



















































18 


AMERICAN MACHINIST 





[DecemBeErR, 10, 1891 








WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


The LONG & Pete eee Ewes CO. cnc” 


Double, Single, Angle-Bar, 
Giang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. ams 
Send for New Catalogue. -; = 3 3 \}— 


MHD OPON SIDE TRON PLANERS 


DETRICK & HARVEY MACHINE CO., 











Hortsontal Punch. ear, = 








Manufacturers, 


BALTIMORE, MD. 








srest Passsune Browns, Eas BLOWERS 


LEN eri ee CHAN ROWERS, 
PORTABLE FORGES. 
\RE BENDERS & SHRINKERS. 
BLACKSMITH DRILLS. 




















Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U.S. A. 





9 


For be 
Speed Milling 


An indispen- 
sable Tool in 
any well ap 
pointed ma- 
chine shop. 


Speeds from 240 
t0 10,000 revs. 


Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 





Send for Catalogue. 


DEFIANCE MACHINE WORKS, 


DEFIANCE, O., U.S. A,, 


BUILDERS OF 








Send for Circular. 
MANUFACTURED BY 








HUB, JOHN BECKER MANF’G CO., 
SPOKE, 157 PEARL ST., BOSTON. 
WHEEL,|PATTERN SHOP MACHINERY. 
BENDING, é Pe 
CARRIAGE, g 3: 
WAGON, |2 4 ee: 
and HOOP «(| 838 2 5: 
MACHINERY. as% ai 
: ge* a's 
———_—, SEND FoR |£?2 o-ar 
Patent Hub Mortiser. CATALOGUE. |5°%a rie, Si & 








NEW ADJUSTABLE BENCH LEVEL. 





a, 
ah WITH GROUND AND GRADUATED VIAL. 
< x u.s. s _ 
n 9 STANDARD ‘ $ 
oF PUNCHES “ > 
mo * o 
Do” . . 
_ MANUFACTURED BY 

Cc. FEF. RICHARDSON, 





ATHOL, MASS. 


pelle k ‘METAL POLISH. 


tr, Best polish and quick- 
% est cleaner known for 
HOT or COLD Brass, Cop- 


Belt Power Air Pump anc 
Condenser 


The CONOVER MFG. vO. 


CONSULTING ano 
MECHANICAL ENGINEERS 


95 LIBERTY STUEAT 











BEMENT, MILES & C6., 


PHIL Lndsons IA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOP: 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, HOLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 





THE HILLES & JONES CO.,, WILMINGTON, DEL, 


MANUFACTURERS OF 


MACHINE TOO LS, For Boiler Makers, Bridge Bullders, Ship Builders, Rail- 


road ggg Locomotive and Car Builders, etc. 





es = r —| Improved 
al] 7 i oe { ones Boiler -Plate 
eiianakh Planer, 





Right Sizes, 


ee le 





















WEW YORK r, Nickel, &c., or fin- 
No Air Locks 165 to 50 per cent mished Iron and Steel. 
fuelsaved or equa! amount ot Samples Free. Try it. 
ower gained noe with same 
bconomy as engin W W CALLERY 4 CO., 
Adapted toall kin’: of En 86th 4 BUTLER STREET, 


PITTSBURGH, PA, 


Send for Circular. 








_ gines. 


WYMAN & 
GORDON, 


WORCESTER 
MASS. 





MACHINERY CO. 


ELAND, 0O 


ACME. 
“‘Sandaaeien a. 
ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. PAT. DEC. 4, 1883, 
Also SEPARATE HEADS and DIES. PAT. AUG. 26, 1885. 


FIRS? PREMIUM, = COCA CAL. 













a DEC. &, 1882 













© Vin. 20103010. Spyings. = 
UNIVERSAL RADIAL DRILL CO., Cincinnati. 0. Tr / 


‘aqme, PLADED REAMERS 


IN STOCK AND TO ORDER. 


When worn, Blades can be removed, reground, and readjusted 
to retain the original cutting diameter. 


R. D. NUTTALL COMPANY, Allegheny, Pa. 


MANUFACTURERS OF 
Special Machinery and Tools. Gear Cutting to Order. 


RADIAL DRILLS 


4%, For Machine Shop Use. 
Was) «Special Radials for Bridge Builders. 
Vespa Box's Double Screw Hoist, 

500 Ibs. to 20 Tons 
Capacity carried in 
Stock. 

Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley to 50 
ton Traveling and Jib 
Cranes. 

Photos and Cuts 
on Application. 


Alfred Box & Co., 


Front,Poplar & Canal Sts., 
Philadelphia, Pa. 


















“a> ~ 
SyROcESS RR. 
ACUSE.» 








Ross Anti 1-FRICTION Bat Bearine Cottar. 


A new P. gu Tetons Applics ation os 
Ball Beari ng; pa patented Dec. 2 
1890, to Drill Presses. Lathe and 
all end thrust of Horizontal 
Shatts in Machinery. 95 per 
gone, of the friction overcome 

this device. Full satisfac- 

me guaran 4 


JOSIAH ROSS, 


ormior.y NOTSELESS AND MORE 
DURABLE THAN STEEL, 
Patentees and Sole Manufacturers 
THE NEW Vee raw 8 HIDE Co.. 


BRISTOL'S Patent STEEL BELT LACING. 


SAVES TIME, 
SAVES BE LTS, 





SAV 1459 

MONEY, P) Wiagara 

SAVES | Street, 

READY TO APPLY FINISHED JOINT PATIENCE. Bat 


THE BRISTOLS’ MFG. CO., Waterbury, Conn, 
Straight Line Centrifugal Separator 


AND GREASE EXTRACTOR, 


a 








vimpson's Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
engines, Dry Houses, etc. 


Place Separator as clore to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu- 
gal force against the outer. walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may require; also used in 
“onveying steam long distances, for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 
KEYSTONE ENCINE AND MACHINE WORKS, 

Fifth and Battonwood Streets, Philadelphia, 

Or, A. T. ABTHUB. Selling Agent, 18 Cortlandt 8t., N. Y¥. 


Either Horizontal or Vertical. 

Secures absolutely Dry Steam, 
and extracts all grease, ete., 
trom the exhaust steam. 

A large number in use in Man- 
ufactories, Mines, remains 
etc. Send for circular cont 
ing experience of users. 


JOS. DE RYCKE, Sole Man’fr, 
145 B’way, New York. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
- SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 

; HIGH-PRESSURE BOILERS. 

Complete Steam Power Plaats of Highest Attain- 
able Efficiency. 

Address BUCKEYE ENGINE CO., Salem, 0. 


SINCY, Now 10 Telephos Buildi New York City. 
ICKEVE ENGIVE COMPANY SALES AGENCY, No. elephone Building, New Yor 
BOCK TUN NTING, John Hancock Bid’, Boston, Mass. N. W. ROBINSON, 97 Washington St. Chicago, Tl. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
fiele Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland. and Virginia. 


GAS @ GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


\ Expense one cent an 
Ahour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Guarantee Full 
en te ad an by mail 
fention this paper. 


== VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The Almond Coupling 
A Nnotion’ to replace 
— turn belts and 
bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washiggton Street, 
BROOKLYN, N. Y. 


EXHAUST STEAM HEATINC. 


By the WILLIAMES VACUUM SYSTEM, without back pressure upon the 
Engine guara nteed,. 

Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 

The System has been adopted by over 300 of the largest buildings, including Mills, Churches and 

Office Buildings, Schools, Asylums, Theatres, Hotels and Electric hight Companies, in this country. 


ADVANTAGES CGUARANTEED. 

Removal of all back pressure, thereby increasing power of engine and 
saving of over 25 percent. in fuel, compared with the back pressure system 
of forcing the steam through the heating Leer The prominent feature con- 
sistsina given quantity of exhaust stea eing circulated and uniformly 
distributed ore double the amount of heating pipes that could be 
accomplished by the same quantity of exhaust steam when forced into the 
heating system by —- 
proofs and referen 


WARREN WEBSTER “k CO., Main Office and Works, 491 N. 3d St., Philadelphia. 


Patentees, Owners and Manufacturers of t 


“WEBSTER” VACUUM EXHAUST STEAM ECONOMIZER FEED WATER AND PUBIFIER. 
Send for Lllustrated Catalogue. 








“‘OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvement 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
“QTTO" GAS ENGINES AND PUMPS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 




















NOBSBLESe 








Send for descriptive catalogue with convincing 













a IRON WORKS Co. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 


Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Ghureh” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 
HORIZONTAL TUBULAR AND MANNING VERTICAL BOILERS. 


MACHINERY 


NEW AND SECOND-HAND. 


Engine Lathe, 36 in. swing, Be. bed, Fitehb 
32 in. ft. bed, Heavy ‘pattern. 





Corliss 


* 4 in.“ ie ft. bed, 
« “ Sin. * 12 ft. bed, New Haven, good orde: 
. “ - ¢%in. “ 12 ft. bed, Fitchburg. 
os id oe, * 12-14 ft. bed, Standard pattern. 
ad “ Min. 12-24 ft. bed, Perkins. 
ts * 20in. ‘“ 8-10-12 ft. beds, Standard pattern 
* id 18in. “ 8 ft. bed, Fitchburg 
a bd wm. “ 8 ft. bed, Standard pattern. 
“ “ 48in. “ 68-10 ft. beds, Hendey. 
f tl hiol 1 i « « ddim * 6 ft bed, Hendey, Teper attact 
» rex ac 4 > ae si = 5 ft. bed, Hendey, aper attach 
O 1€ Nig 1est ty pe and in “ 4 dein “  6ft.bed’ Fitchburg, 
- ~“ 13in. “ 6 ft. bed, Ames, Low Price. 


all sizes are made by Braw Lathes, Syuare Arbor and Vurrets all sses. 





pret Lathe, ad ft, Am. Tool Mach Co. , 

= — = ae . *laners, 76 in. wide, 54 in. high,x25 ft. Betta. ‘ood order 

Tue Lane & Boptey Co., do '38 do 36 do’ "xi2ft, Powell. © 
do 30 do 30 do x8l0ft. “ 

CINCINNATI, 0O. do 30 do 30 do x8 ft., New Ease. good orde 
do 24 do do x6ft. Fitchbu 
Shapers, 2% in. Stroke, Double Geared. 
si 13 in. “ Improved syle, Hendey Al. 
“ a. ** Crank Motion, Eberhardt. 
DH EB as ‘ Trav. head, Fitchburg. 


4in. . 
Drills, 3 spindle, Garvin's, good order. 
do | 20in. Wheel feed, Davis 
do 20in. Lever feed, Pratt & Whitney, 
24-25-28 and 32 in. swing complete, 
Drill, Radial 3-4-5 and 6 ft. arms, new heavy pattern. 
Serew Machine, Ee 1, wire feed, Brown & Sharpe, Al. 
4 do chasing bar, spring ck, Al 
Milling Machine, C ‘niversal, new pattern. 
Profiling Machine, Two spindles, 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
By 


good order. 
Prentice. 


good order 





CLEANEST, MOS J EFFECT- | Boring and Turning Mill. 48 in. New Pattern. 
MA IVE, and MOST ECONOM- | Hor. Boring Mill, 40 in.x10 ft., Nicholson, good as new 
} IC ay, device on the market Hoe. Goring Mill. 62 inxi8 ft. heavy, good order 
J rt v7) utter n. Sellers good order 
for the lubrication of mac hinery Pipe Machines, 2 and 6in New Pattern. ; 


bearings. 


aeiehe Discount to the Trade. 


—MANUFACTURED BY— 


Boiler-makers Tools, Hammers, &c. 


J. J. McCABE, 


cP BULLARD’s | 08 vortlandt Street, 
NEW YORK. 


N. Y.Mach’y Warerooms 


F—— Lackawanna Lubricating Co, 
: SCRANTON, PA. | 


BORN MILs 


BRIDGEPORT E-P-BULLARD- 


PROPR: 
MACHINE TOOL WORKS: BRIDGEPORT: Conn: 























ee = . 
_____—*OF IMPROVED a 
LSS; STEAM ENGINES 
. a TN FULL VARIETy~ i: 
For Temecere POWER 


Eclipse Corliss Engine, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING © 
MACHINERY. 


Send for Special Circular. 














FRIGK COMPAR, Builders, 


WAYNESBORO, PA, 








yr G INUINE “CORLISS,” 


SOUTHWARK FOUNDRY & MACHINE C0., PHILADELPHIA, PA. 








PORTER-ALLEN AUTOMATIC ENGINE. 
Seren Ghat, 


Blowing Engines, 


Hydraulic Cranes, 
Centrifugal Pumps, 


Accumulators, Boilers, Tanks, etc. 








- JAIL - 
OND ras CTING, 


nw FRICTION 


CHINERY 


>, CHICAGO. U.S.A. 


———— 
M.@. BULLOCK MANF'G.@O. 
PHILADELPHIA CORLISS ENCINES 


NON-CONDENSING. BEST MATERIAL. 














| CONDENSING. HIGHEST 
Triple and Quadruple EFFICIENCY 
Expansion. GUARANTEED. 





Horizontal or Vertical. 
Superior Design, Work- 
manship and Finish, 


| PHILADELPHIA ENGINEERING WORKS, “Limited, 


CHAS. A. STRELINGER & cO., 
Tools, Supplies and Machinery,| —yecracacosen covnew vom 


DETROIT, MICH. dacka e.ue Print Papae. 


Sacha 18 THE CHEAPEST, HO WASTE NO FAILURER 


Catalogues Mailed 
on Application, 


Mifflin and Meadow Streets, 
PHILADELPHIA, PA. 

















Sacha MAKES THE BEST AND MOST PERMANENT PRINTR 


SECON D-HAND MACHINERY, 


Planer, planes 54 inch wide, 24! 


Soha KEEPS LONOEST AND OIVES THE MOST PERMANENT PQUTTS, 
¢ feet long, 2 heads, H 
a. Machine Co | 1 

Planer, planes 72 inch wide, 12% feet long, $m } 
P — Hechine Co 


L. W. Pond. 

D. W. Pond. 

E. Harrington & Son. 
Cove Machine Co. 


Sacha WHER WASHED ANO OFIED 16 STROMOER THAN TT Was GEPORE. 
OTT ATION are stertifui The principe advantages claimed for the unfations & the iow artes 
We tate thas Eiehice 1a the cheapest, tor the reasons stated shove 
Planer, planes 36 inch wide, 10 ft. long, 
Planer, planes 30 inch wide, 8 ft. long, 
Planer, planes 30 inch wide, 8 ft. long, 

Planer, planes 30 inch wide, 5 ft. long, 





j Sempten Price Liste £n@ information cheerfully furnished Phote Printing fer the Trade 








Planer, planes 24 inch wide, 6 ft. long, Harris, 
Planer, planes 24 inch wide, 5 ft. ni L. W. Pond. 
1 Planer, 24 in. wide by 4 ft. long, L. W. Pond Mch. Co. new 
i Planer, 24 in do 6ft, do 
1 Planer, 24 in. do 6 ft. = do do SEC ND- D E 
1Planer,28in. do  6ft. do do do e 
1Planer,28in. do &ft do Ge do 
1 Pianer, 32 in. do 10 ft. do do lo Ss <D 7 
Gap Engine Lathe, 28 inch swing over shears, 56 inch swing in | , ip ( » sey Flames. % bose a: yet ae. & ae mg. 


gap, 26 ft. bed, English Make. 
Engine Lathe, 54 inch swing, 21 ft. bed, Putnam Machine Co. 
Engine Lathe, 24 inch swing, 20 ft. bed, with three tool 
shafting rest, D. W. Pond. 
Engine Lathe, 18 inch ewing, 6 ft. we Sheppard Lathe & Co 


3 Universal ‘itillime Machine 
3 Milling Machine, 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


The Improved Ball Engine 


One Brown & Sharpe, No 
One Brainard Standard No. 


Engine Lathe, 16 inch swing, 8 ft. bed ree ler. 
Engine Lathe, 15 inch swing, 8 ft be a Porter 
4 Engine Lathe: 8, 20 inch swing, 8 ft. bed, Ames Mfg. Co. 


2 Engine Lathes, 28 in.x12 ft., 
1 Engine Lathe, 28 in.x16 ft., 
1 Engine Lathe, 32 in.x18 ft., do 
engine Lathe, 24 in.x10 ft., Ts aper Attachment, Lodge & Davis. 
Engine Lathe, 84 in. swing, 16 ft. bed 
Engine Lathe, 72 in swing, 17 ft bed 
Engine, U pright, 6 in.x7 in., N. Y. Safety Steam Power Co 
Engine, Upright, 8 in.x9 in., McIntosh & Seymour. 
Engine, Horizontal 6 in.x10 in. Rice Automatic. 
110 P. Engine, Westinghouse 
1 Corliss Engine, 14 in.x30 in. 
One &4 in, Swing by 20 ft. bed Lathe. 
Shaping Machine, 9 inch stroke, New Haven Mfg. Co. | 
One 16 inch Pillar Shaper. | 
Upright Drill, 30 inch swing, back geared and self.feed, 
Hawes Machine Co 
Putnam Machine Co 
Wm. Sellers & Co 
Schlencke 


new. | 
do | 














Upright Drill, 28 inch swing, 
Bolt Cutting Machine, 1 1-4 inch, 
Bolt Cutting Machine, 1 1-4 ine h! 
Sevting Machine, 9 inch stroke, 
ripe Cutting Machine, 4 inch, 
nch Boring Mill. 
a Boring Machine. 
Large Index Milling maenene. 
Two Double Stay Bolt Cutte 
One 28 inch U pright Drill, Bt G. & 8. F., J. E. Snyder, new. 
One 3% inch J. E, Snyder, new. 
One Horizontal Engine, 10 inch Cylinder, 14 inch stroke. Is 
One 15 Horse-Power Upright Boiler. 


GEORGE PLACE, 120 Broadway, New York. 


New Haven Mfg. Co 
Morris, Tasker & Co. 





AS 


THE BALL & WOOD CO. 
Office, 15 Cortlandt St., New York, 


BUILT BY 
Bement. 


superior in DESIGN, FINISH and W@RKMANSHIP. 
REGULATION and Ef ONOMY it has no equal. 


In 
Built with new 





tools, from new patterns and after long experience, it should 
and DOEs mark the latest step in steam engineering. 
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Brows & Smart Mrs, Co. 


PROVIDENCE, R. I. 
No. 2 PLAIN MILLING MACHINE, 


The greatest distance from the center of 
spindle to top of table is 6 inches; the least 
distance, 2 7-16 inches. 

The Table is 28 inches long, 94 inches wide. 
The platen, to which the work is secured, is 
19 inches long and six inches wide. The 
total length of feed, 174 inches. Weight, 
1900 lbs. Floor space, 45x45 inches. 


Ss. A. SMITH, 


Western Representative, 


23 So. CANAL ST., CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TO@LS. 
SCREW MACHINES. 


For making all kinds of Set 
»s Screws, Tap Screws and Studs. 

Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 














No. 8 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
PHILADELPHIA, CHICAGO, PITTSBURGH, 


NEW YORK, 


13f & 138 LIBERTY ST. 





705 ARCH ST. PHENIX BLOG, LEWIS BLOCK, 














will pack a joint, no matter how roughor uneven 
the surface is. 


JENKINS STANDARD PACKIN 
JENKINS STANDARD PACKING ®° ti joinu%aitat™ 
JENKINS STANDARD PACKING *sticcsntes"" 
JENKINS STANDARD PACKING 


JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


The action of 
steam and heat on 


up 


The continued heat 
One 


cracks, &c. 


and will last as long as metal itself, 
for the 


hard as, 
does not ROT or BURN OUT. 


THE LODGE & DAVIS MACHINE TOOL CO., cincunni7i;' onto. 
wos or MACHINE SHOP EQUIPMENTS. 












i. 











23 and 25 Purchase Street, Boston, Mass. 


& PHILADELPAIA OFFICE, 19 N. Seventh St., Philadelphia, Pa. 


EASTERN HOUSE, 64 Cortlandt Street, N. Y. City. 
WESTERN HOUSE, 68 & 70S. Canal Street, Chicago, Ill. 
PITTSBURGH HOUSE, Cor. Mkt. & Water Sts., Pittsb'gh, Pa. 
SCREW MACHINES. 
Turret Interchangeable with Tail Stock. 
Write for large cuts with full descriptions. 


. MONITOR LATHES, 


eg 
ead 
bene 
Sa gen" 
ma oot. 
m3 <hFOs 
> gw 
ze dune 
s ad 
4 @ ORS 
2 oi *] 
S < 
[==] 
Standard Engive Lathe, with Turret on Shears. cP" See Advertiseme ate on om P age 16. 





OUR AINE OF F*LAIN MEILLING MACHINES. 


Rack or Screw Feed, 
Geared or Plain. 


No. 4% 





THE GARVIN MACHINE COMPANY. 


Manutfheturers of; all kinds of 


MACHINERY anno MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wir 


and Dealers in, 


Chucking Machines, 


é-Spring Coilers, Milling Cutters, &. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
AND MILLING 


GEAR-CUTTING IN ALL IES BRANCHES. 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S.A. 

Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 
Turret Head Machines and Tools for boring and facing 
= hubs, pulleys and gears; 
* gas fixtures, air cocks, electric apparatus, and for turning, 
forming, and threading irregular pieces of circular cross 
section, in brass, iron, and steel. 


for finishing keys and joints for 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





THE BILLINGS & SPENCER CO, Hartford, Conn 


Belt — 
bight Sizes, 


FROM 


Right Inch 


TO 


Thirty-Six Inch. 


DROP-FORGINGS OF EVERY 





Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 
Send for Bobbins. 
Circular. 
DESCRIPTION. 


London House: CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C., England. 
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